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© Novel 1-alkyl substituted behzimidazole derivatives. 



© Novel 1-a!kyi substituted benzimidazole derivatives of formula 

R Xlk-G-R 1 



a bivalent radical having the formula -CH = CH-CH = CH-(a-1 ), -N = CH-CH = CH-(a-2), 
I), -CH = CH-N = CH-(a-4), -CH = CH-CH = N-(a-5), -N = CH-N = CH-(a-6), or -CH = N- 

S, SO or SO,; 

C. *alkylcarbonyl, C. *alkylsulfonyi, C, 6 alkyloxycarbonyl, Ar^C. «alkyloxycarbonyl. Ar 2 - 
(I, Ci *cycloalkyl, C 2 6 alkenyl optionally substituted with Ar 2 . C, (2 alkyl. a radical of 
-Alk-Y-R s (b-2), -Alk-Z , -C(X)-Z 2 -R 4 (b-3). or -CH 2 -CHOH-CH,-0-R' <b-4); 
acceptable acid addition salts and stereochemical^ isomeric forms thereof, which 
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wherein 

-A 1 = A 2 -A 3 = A*- is 
00 -CH = N-CH = CH-(a-C 
<M CH = N-(a-7); 
O B is NR 3 , CH*, O. 

L is hydrogen, 
carbonyl, Ar^-sulfom 
formula -Alk-R 4 (b-1), 
the pharmaceutical^ 
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compounds are anti-allergic agents; pharmaceutical compositions containing such compounds as an active 
ingredient and methods of preparing said compounds and pharmaceutical compos.t.ons. 
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NOVEL 1-ALKYL SUBSTITUTED BENZIMIDAZOLE DERIVATIVES 



Background of the invention 

5 

In U.S. Patent No. 4,219.559 there are described a number of 1 -substituted N-heterocyclyl-4- 
piperidinamines as compounds having useful anti-histaminic properties. 

In U.S. Patent Nos. 4,556,660, 4,634,704. 4,695,569 and 4,588,722 there are described further series of 
N-heterocyclyl-4-piperidinamines as compounds having useful anti-histaminic and serotonin-antagonistic 
10 properties. 

Further there are described in the Eur. Pat. Publ. No. 151.826 published August 21. 1985. which 
corresponds to U.S. Serial No. 671,135 a number of 4-(bicyclic heterocyclyl)methyl and -heteropiperidines 
having useful anti-histaminic and serotonin-antagonistic properties. In addition some anti-histaminic (4- 
piperidinylmethyl and -hetero)purines have been described in the Eur. Pat. Publ. No. 206,415 published 
75 December 30. 1986, which corresponds to U.S. Serial No. 858.339. 

Finally, some anti-histaminic N-1H-benzimidazoie-4-piperidinamines have been described in J. 
Heterocyclic Chem.. 24. 31 (1987). 

The compounds of the present invention differ therefrom by the fact that the benzimidazole derivative is 
invariably substituted in the 1-position with a hydroxy-, mercapto-or amino-C, 6 alkyl group, which is 
20 optionally, O, S or N-alkylated, and by their favourable pharmacological properties. 

Description of the invention 

25 This invention is concerned with novel 1-alkyl substituted benzimidazole derivatives which can structur- 

ally be represented by the formula 



30 




(I), 



35 

the pharmaceuticaliy acceptable acid addition salts and the stereochemical^ isomeric forms thereof, 
wherein 



-A 1 = A2-A 3 = A*-is a bivalent radical having the formula 
40 -CH = CH-CH==CH- (a-1), 

-N = CH-CH = CH- (a-2), 

-CH = N-CH = CH- (a-3), 

-CH = CH-N = CH- (a-4), 

-CH=CH-CH = N- (a-5), 
*5 -N = CH-N = CH- (a-6), or 

-CH = N-CH = N- (a-7); 

wherein one or two hydrogen atoms in said radicals (a-1) - (a-7) may, each independently from each other, 
be replaced by halo. C «alkyl, C, *alkyloxy, trifluoromethyl or hydroxy; 

R 1 is hydrogen, C 3 .alkenyl optionally substituted with Ar 2 , C 3 «alkynyl, Ar', or C. *alkyl optionally 
so substituted with Ar 1 , hydroxy, C, 6 alkyloxy, carboxyl. C, »alkyloxycarbonyl. Ar2-oxycarbonyi or Ar 2 -C. ft alkylox- 
ycarbonyl; 

G is O, S or NR 2 ; 

said R 2 being hydrogen, C, 6 alkyl. C. 6 alkylcarbonyl. C, 6 alkyloxycarbonyl or Ar 2 -C. *alkyl; 
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B is NR 3 , CH 3 , O, S, SO or S0 2 ; 
said R 3 being hydrogen, C, 5 alkyl. C 3 6 cycloalkyl, C, s alkylcarbonyl. C, 6 alkyloxycarbonyl or Ar^C. 5 alkyl; 

R is hydrogen or C, s alkyl; 

n is 0. 1 or 2; 



L is hydrogen, C, 6 alkylcarbonyl, C, 6 aikylsulfonyl, C, 6 alkyloxycarbonyl f Ar^C, 5 alkyloxycarbonyl, Ar 2 - 
io carbonyl, Ar^sulfonyl, C 3 6 cycloalkyl, C 2 6 alkenyl optionally substituted with Ar 2 , C, .jalkyl, a radical of 
formula 

-Alk-R* (b-1). 
-Alk-Y-R 5 (b-2), 
X 

?5 -Aik-Z 1 - C-Z2-R 6 (b-3), or 

-CH 2 -CHOH-CH 2 -OR 7 (b-4); wherein 

R* is Ar 2 Het, cyano, isocyanato, isothiocyanato, Ar^sulfonyl or halo; 
20 R 5 is hydrogen, Ar 2 , Het or C, s alkyl optionally substituted with halo, Ar 2 or Het; 
R 6 is hydrogen, Ar 2 . Het or C, 6 alkyl optionally substituted with halo, Ar 2 or Het; 
R 7 is Ar 2 or naphthalenyl; 

25 

Y is O. S. NR B ; 

said R 8 being hydrogen, C, 5 alkyl, C, 6 alkyicarbonyl or Ar'-carbonyl; 

Z 1 and Z 2 each independently are O, S. NR 9 or a direct bond; 
30 said R 9 being hydrogen or C. 6 alkyl; 

X is O, S or NR ,G ; 

said R 10 is hydrogen, C, 6 alkyl or cyano; 

35 each Alk independently being C, 6 alkanediyl; 

Het is a five-or six-membered heterocyclic ring containing a number of heteroatoms which varies of 
from 1 to 4, said heteroatoms being selected from the group consisting of oxygen, sulfur and nitrogen, 
provided that no more than two oxygens or sulfurs are present, said five or six-membered ring being 
optionally condensed with a five-or six-membered carbocyclic or heterocyclic ring also containing 1 , 2, 3 or 

40 4 heteroatoms, the latter heteroatoms being selected from the group consisting of oxygen, sulfur and 
nitrogen, provided that no more than 2 oxygens or sulfurs are present, and when said Het is a bicyclic ring 
system it may optionally be substituted with up to 6 substituents, and when said Het is a monocyclic ring 
system it may optionally be substituted with up to 3 substituents, said substituents of Het being selected 
from the group consisting of a bivalent radical of formula =X; halo; isocyanato; isothiocyanato; nitro; cyano; 

45 trifluoromethyl; a radical of formula -A; a radical of formula -Y-A; or a radical of formula -Z'-Cf = X)-Z 2 -A; 
wherein said =X independently has the same meaning of the previously defined X and A is hydrogen, Ar 2 
or C, 6 alkyl being optionally substituted with Ar 2 , C, s alkyloxy, ArM}, hydroxy, or C, 6 alkyloxycarbonyl; and Y, * 
Z 1 and Z 2 independently have the same meaning of the previously defined Y, Z 1 and Z 2 ; provided that (i) 
when in the radical -Y-A, A is hydrogen, then Y is other than a direct bond, or (ii) when in the radical -Z^C- 

50 ( = X)-Z 2 -A, A is hydrogen and Z 1 is NR 9 , O or S, then Z 2 is other than O or S; preferably the sum of * 
heteroatoms in the above defined Het is less than 6; 

Ar 1 is a member selected from the group consisting of phenyl, being optionally substituted with 1, 2 or 3 
substituents each independently selected from the group consisting of halo, hydroxy, nitro. cyano. 
trifluoromethyl, C, 6 alkyl, C. 6 alkyloxy, C, 6 alkylthio. mercapto. amino, mono-and di(C 6 alkyl)amino. carboxyl, 

55 C, 6 alkyloxycarbonyl and C, s aikylcarbonyl; thienyl; halothienyl; furanyl; C, 6 alkyl substituted furanyl; 
pyridinyl; pyrimidinyi; pyrazinyl; thiazolyi and imidazolyl optionally substituted with C, s alkyl; and 

Ar 2 is a member selected from the group consisting of phenyl being optionally substituted with up to 
three substituents each independently selected from the group consisting of halo, hydroxy, nitro. cyano. 
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trifluoromethyl, C, 6 alkyl, C, 6 alky1oxy, C. *alkylthio, mercapto, amino, mono-and di(C, « alkyl)amino, carboxyl. 
C, 6 alkyloxycarbonyl and C, « alkylcarbonyl. 

As used in the foregoing definitions the term halo is generic to fluoro, chloro, bromo and iodo; the term 
"C, s alkyl M is meant to include straight and branch chained saturated hydrocarbon radicals having from 1 to 
6 carbon atoms such as, for example, methyl, ethyl, 1-methylethyl, 1,1-dimethylethyl. propyl. 2-methyl- 
propyl. butyl, pentyl. hexyl and the like; "C, l2 alkyl" is meant to include C,*alkyl radicals, as defined 
hereinabove, and the higher homologs thereof having from 7 to 12 carbon atoms; the term M C 3 ^cycloalkyl" 
is generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. "C, 6 alkenyr defines straight and branch 
chained hydrocarbon radicals containing one double bond and having from 2 to 6 carbon atoms such as, for 
example, ethenyl, 2-propenyl, 3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl and the like; 
"Casalkynyl" defines straight and branch chained hydrocarbon radicals containing one triple bond and 
having from 3 to 6 carbon atoms such as, for example. 2-propynyl, 2-butynyl, 3-butynyl. 2-pentynyl, 3- 
pentynyl, 4-pentynyl and the like; and when a C 3 6 alkenyl or a C, *alkynyl is substituted on a heteroatom, 
then the carbon atom of said C 3 .alkenyl or said C, *alkynyl connected to said heteroatom preferably is 
saturated. 

It is to be understood that the compounds of formula (I) may exist in hydrated or in solvent addition 
forms and that the invention includes all such forms. 

In particularly Het is (i) an optionally substituted five-or six-membered heterocyclic ring containing 1, 2. 
3 or 4 heteroatoms selected from the group consisting of oxygen, sulfur and nitrogen, provided that no 
more than two oxygens or sulfurs are present; or Het is (ii) an optionally substituted five-or six-membered 
heterocyclic ring containing 1 or 2 heteroatoms selected from the group consisting of oxygen, sulfur and 
nitrogen, being ortho-condensed with an optionally substituted five-or six-membered ring through two ring 
carbon atoms or one ring carbon and one ring nitrogen atom, containjng in the remainder of the condensed 
ring only carbon atoms; or 

Het is (iii) an optionally substituted five-or six-membered heterocyclic ring containing 1 or 2 heteroatoms 
selected from the group consisting of oxygen, sulfur and nitrogen, being ortho-condensed with an optionally 
substituted five-or six-membered heterocyclic ring through two ring carbon atoms or one ring carbon and 
one ring nitrogen atom, containing in the remainder of the condensed ring 1 or 2 heteroatoms selected from 
the group consisting of oxygen, sulfur and nitrogen, when said Het is a monocyclic ring system it may 
optionally be substituted with up to 2 substituent, and when said Het is a bicyclic ring system it may be 
substituted with up to 5 substituents, said substituents being the same as previously described. 
In more detail Het is a member selected from the group consisting of pyridinyl which is optionally 
substituted with one or two substituents each independently selected from halo, amino, mono-and di- 
(C,*alkyl)amino, Ar^C, salkylamino. nitro. cyano, aminocarbonyl, C, 6 alkyl, C, .alkyloxy, C, *alkylthio. C- 
*a!kyloxycarbonyl, hydroxy, C. «alkylcarbonyloxy, Arz-C, «alkyl and carboxyl; pyridinyloxide optionally substi- 
tuted with nitro; pyrimidinyi which is optionally substituted with one or two substituents each independently 
selected from the group consisting of halo, amino, hydroxy, C, *alkyl, Calkyloxy. C,«alkylthio and Ar 2 - 
C, «alkyl; pyridazinyl which is optionally substituted with C, *alkyl or halo; pyrazinyl which is optionally 
substituted with halo, amino or C, *alkyl; thienyl which is optionally substituted with halo or C, *alkyl; furanyl 
which is optionally substituted with halo or C, «alkyl; pyrrolyl which is optionally substituted with C, 6 alkyl; 
thiazolyl which is optionally substituted with C, *alkyi, C, 6 alkyloxycarbonyi. Ar 2 or Ar^-C «alkyl; imidazolyl 
which is optionally substituted with one or two substituents each independently selected from C, t alkyl and 
nitro; tetrazolyl which is optionally substituted with C, 6 alkyl; 1,3,4-thiadiazolyl which is optionally substituted 
with C 16 alkyl; 5,6-dihydro-4H-1,3-thiazin-2-yl which is optionally substituted with C, 6 alkyl; 4,5- 
dihydrothiazolyl which is optionally substituted with C, *alkyl, oxazolyl which is optionally substituted with 
C, «alkyl; 4,5-dihydro-5-oxo-lH-tetrazolyl with is optionally substituted with C, *alkyl; 1 ,4-dihydro-2,4-dioxo-3- 
(2H)-pyrimidinyl being optionally substituted with C, 6 alkyl; 4.5-dihydro-4-oxo-2-pyrimidinyl; 2-oxo-3-ox- 
azolidinyl; indolyl which is optionally substituted with C, 6 alkyl, quinolinyl which is optionally substituted with 
hydroxy or C, 6 alkyl; quinazolinyl which is optionally substituted with hydroxy or C, «alkyl; quinoxalinyl which 
is optionally substituted with C, 6 alkyl; phthalazinyl which is optionally substituted with halo; 1,3-dioxo-1H- 
isoindol-2(3H)-yl; 2,3-dihydro-3-oxo-4H-benzoxazinyl and 2,3-dihydro-1,4-benzodioxinyl, both being option- 
ally substituted with C, *alkyl or halo; dioxanyl being optionally substituted with dalkyl; 2-oxo-2H-1- 
benzopyranyl and 4-oxo-4H-1-benzopyranyl both being optionally substituted with C, «alkyl; morfolinyl; 
thiomorfolinyi; piperidinyl; 
a radical of formula 
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(C-l), 




. (c-2), 



70 



.75 




i * 16 



/r 

T (c-3). 



N- 




(c-4). 



20 



H R 19 
N 1 — R 



(c-5). 



s J N 



<c-6), 



30 



22 



R 



23 




(C-7) 



N 



and 




(c-8) 
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40 



45 



50 



55 



C, 6 alkyi. Ar2-C, 6 alkyl t hydroxy C. 6 aikyl or 
C, 6 alkyl. hydroxy, mercapto, 

-CH = N-CH = CH-, -CH = CH- 



wherein X 1 and X 2 are each independently 0 or S; 
R", R 12 , R 1 *, R 22 and R 2 * are each independently hydrogen 
C, 6 alkyloxycarbonyl; 

Ri3 R 15 . R 1 *, R 1 ', R 18 . R 19 . R 20 . R21 and R23 are eacn independently hydrogen 
C, Jalkyloxy. C, 6 alkylthio. halo and (C, s alkyloxycarbonyl)C, 6 alkyl; 
G' is -CH = CH-CH = CH-, -S-CH = CH-or -N = CH-NH-; 
G 2 is -CH = CH-CH = CH-, -S-(CH,) 2 -, -S-(CH,) 3 -. -(CH 2 )<-or -S-CH = CH-; 
G3 is -CH = CH-CH = CH-, -CH 2 -NH-(CH 2 ) 2 -. -S-CH = CH-, -N = CH-CH = CH-. 
N = CH- -CH = CH-CH = N-. -N = CH-N = CH-or -CH = N-CH = N-; 
G* is -CH = CH-CH = CH-, -CH 2 -NH-(CH 2 ),-. -N = CH-CH = CH-. 
CH = CH-CH = N-. -N = CH-N = CH-or -CH = N-CH - N-; 
G s is -CH = CH-CH = CH-, -N = CH-CH = CH-. -CH = N-CH = CH- 
N = CH-N = CH-or -CH = N-CH = N 
G 6 is 

N = CH-N = CH-or -CH = N-CH = N-; ^ 

wherein one or two hydrogen atoms in said radicals G\ 8*. Q». Q\ G* or G« or in the benzene part of the 
radicals of formula (c-2) or (c-3) may be replaced by C. ,alkyl. C. .alkylthio. C. .alkyloxy or halo where sa,d 
hydrogen atom is bonded on a carbon atom, or by C. .alky.. C, .alkyloxycarbonyl. Ar-C. .alky., where sa>d 
hydrogen is bonded on a nitrogen atom; 

oil Q12 m» ri b ri» R2« R2i R22 or R23 being absent where the radical of formula (c-1). (c-4), (c-5). (c-b) 
or (c-7) 'respectively is connected to A.k on the atom being said R«. R«. R 1 '. R-. R'\ H* R». R» or R- 

A particular group among the compounds of formula (I) comprises the compounds of formula (I) 
provided that when (I) L is hydrogen. C, 5 a.kyl or benzyl and (••) R'-G-A.k is C. .a.ky.oxye thy . C^a.ken- 
vZyethyl. C,.a.kyny.oxyethyl or phenoxyethyl then A» = A*-A3 = A'-is other than a b.valent rad.ca. of 
formula (a-l). 



-CH = N-CH = CH-. -CH = CH-N = CH-. 
-CH = CH-N = CH-. -CH = CH-CH = N-, 
1CH = CH-CH = C^ -CH = N-CH = CH-. -CH = CH-N = CH-. -CH = CH-CH = N-, 
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An interesting subgroup among the compounds of formula (I) comprises those compounds of formula 
(I) wherein -A 1 = A2-A 3 = A 4 -is a bivalent radical having the formula (a-1). 

Another interesting subgroup among the compounds of formula (I) comprises those compounds of 
formula (I) wherein -A 1 = A 2 -A 3 = A*-is a bivalent radical having a formula (a-2) through (a-7), with (a-2) being 
s the most interesting subgroup. 

Among the above subgroups those compounds of formula (I) are preferred wherein Het is the particular 
Het described hereinabove. 

Particularly preferred compounds within the invention are those preferred compounds within the 
invention wherein R 1 is hydrogen, C a 6 alkenyl, C 3 «aikynyl, Ar 1 or C, .alkyl optionally substituted with 
io carboxyl. G is O, L is hydrogen, C, *alkyl or a radical of formula (b-1), (b-2) or (b-3) and B is NH or CH,. 

Especially preferred compounds within the invention are those particularly preferred compounds 
wherein R 4 , R s and R 6 are each Ar 2 or Het and R 1 is C, jalkyl optionally substituted with carboxyl, 2-propenyl 
or 2-propynyl. 

More especially preferred compounds are selected from the group consisting of 3-(2-ethoxy'ethyl)-N-(1- 
75 methyl-4-piperidinyl)-3H-imida20-[4,5-b]pyridin-2-amine and 3-(2-ethoxyethyl)-N-[1-[2-(4-methoxyphenyl)- 
ethyl]-4-piperidinyl]-3H-imida20-t4.5-b]pyridin-2-amine, the pharmaceutical^ acceptable acid additon salts 
and the possible stereochemical^ isomeric forms thereof. 

The compounds of formula (I) can generally be prepared by reacting an intermediate of formula (II) with 
a diamine of formula (III). 

20 



25 




(II) (III) 

In some instances the reaction of (II) with (III) first yields an intermediate of formula (ll-a) 



which may in situ or, if desired, after isolating and purifying it. be cyclisized to obtain the desired 
45 compounds of formula (I). 

in the foregoing and following reaction schemes W and W 1 represent an appropriate leaving group such 
as, for example, halo, e.g., chloro, bromo or iodo, or a sulfonyloxy group, e.g., methylsulfonyloxy or 4- 
methylphenylsulfonyloxy, whereas W may also be alkyloxy, alkylthio, Ar 2 -0-or Ar*-S-. X3 in formulae (II) and 
(ll-a) represents O, S or NH. 

50 The piperidine, pyrrolidine or hexahydro-1H-azepine derivatives of formula (II) may in situ be generated, 
for example, by converting a piperidine. pyrrolidine or hexahydro-1H-azepine which is substituted with a -B- 
C( = X 3 )-OH radical into an intermediate of formula (II) by reacting the former with thionyl chloride, phosphor 
trichloride, phosphoryl chloride, polyphosphoric acid, phosphoroxy chloride and the like. 

The reaction of (II) with (III) may be conducted in a suitable solvent such as, for example, a 

55 hydrocarbon, e.g., benzene, hexane; an ether, e.g., 1,r-oxybisethane. tetrahydrofuran; a ketone. e:g.. 2- 
propanone, 2-butanone; an alcohol, e.g., methanol, ethanol. 2-propanol, 1-butanol; a halogenated hydrocar- 
bon, e.g., trichloromethane. dichloromethane, an organic acid. e.g.. acetic acid, propanoic acid; a polar 
aprotic solvent, e.g.. N.N-dimethylformamide. N.N-dimethylacetamide and the like; and mixtures of such 

7 



R 1 -G-Alk 

L-N V-B-C - NH^ 4x"^ 

N^(CH 2 ) a 

(H-a) 
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solvents Deoending upon the solvent and nature of W it may be appropriate to add a suitable base and-or 
atrde saU preferabS an alkali metal iodide, to the reaction mixture. Elevated temperatures may enhance 

1,16 ThTcom^unds of formula (I) can also be prepared by reacting an intermediate of formula (V) with an 
intermedSe of formula (IV) wherein E> and E> are selected so that during the reaction a b,va.ent rad.ca. -B- 
is formed. 



70 



R 

1 




L-N VE 
,_(C 

(IV) 



(CH 2 ) n 




^ (I) 



75 



(V) 



For example, the compounds of formula (I) can be prepared by reacting an intermediate of formula (IV) 
wherSn EHs a radical of formula -B-M with an intermediate of formuia (V) wherem .s a rad.cal W. 



20 



* Mk-G-R 1 

L-/ ^>-B-M ♦ W -^*^^K 2 > (I) 

\ ICS. 1 ' »3 



25 A 
(IV-a) 

(V-a) 



in (IV-a) M is, depending upon the nature of B. hydrogen or an approbate alkal.metal or ^ earth , alteUne 
30 metal and in (V-a) W has the previously described meanings. Additionally, the compounds of formula I can 
SsTbe p i epared by reacting an intermediate of formu.a (IV) wherein e is W with an mtermed.ate of 
formula (V^ wherein E2 is a radical of formu.a -B-M. said W and M having the prev.ousiy descnbed 



meanings. 



35 



R Alk-G-R 1 




\_<cV> B—LeA? 



L-N 

40 " — vv -"2'n N ^ A 4, 

(IV-b) 

(V-b) 



1 

(I) 



45 



More particularly, the compounds of formula (I) wherein B is -CH,-can also be prepared by reacting an 
intermediate of formu.a (IV) wherein Represents a radical of formula -CH,-W ( V-c) w,* an 
oMormula (V) wherein E* represents M, (V-c) or alternatively, by reacting an mtermedrate of formula (IV) 
lereTn EMS a radical of formula -M. (IV-d). with an intermediate of formula (V) wherem E* ,s a rad.ca. of 
formula -CH 2 W. (V-d). 



50 



55 
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R Alk-G-R 1 




(IV-d) 

(V-d) 



20 

The reactions of (lV-a) with (V-a). (IV-b) with (V-b) t (IV-c) with (V-c) and (IV-d) with (V-d) may conveniently 
be conducted in an appropriate solvent such as, for example, an aromatic hydrocarbon, e.g., benzene, 
methylbenzene; an ether, e.g., 1,4-dioxane, l.r-oxybisethane. tetrahydrofuran and the like; a halogenated 
hydrocarbon, e.g., trichloromethane and the like; N.N-dimethylformamide (DMF): N.N-dimethylacetarnide 

25 (DMA); and where M is hydrogen, said solvent may also be a C, 6 aikanol, e.g., methanol, ethanol, 1-butanol 
and the like; a ketone, e.g.. 2-propanone. 4-methyl-2-pentanone and the like. In some instances, the addition 
of an appropriate base such as, for example, an alkali metal carbonate or hydrogen carbonate, sodium 
hydride or an organic base such as, for example. N,N-diethylethanamine or N-(l-methylethyl)-2-pro- 
panamine and/or the addition of an iodide salt, preferably an alkali metal iodide, may be appropriate. 

30 Somewhat elevated temperatures may enhance the rate of the reaction. 

Or, the compounds of formula (I) wherein B is -NR 3 -can also be prepared by reacting an intermediate of 
formula (IV) wherein E 1 is an oxo radical, (IV-e), with an intermediate of formuia (V) wherein E 2 represents a 
radical -NHR 3 . (V-e). 



35 ! , 

R Alk-G-R R Alk-G-R 

L-/~ 7 \o + .B 3 -HH^"V^A 2 v L-/A N %^ A 2 

(IV-e) (V-e) (I-b) 

The reaction of (IV-e) with (V-e) is conveniently carried out by treating a mixture of the reactants in a 
45 suitable reaction-inert organic solvent with an appropriate reductant. Preferably, the 3-pyrrolidinone. 4- 
piperidinone or hexahydro-1H-azepine-4-one of formula (IV-e) is first reacted with the benzimidazolamine of 
formula (V-e) to form an enamine, which optionally may be isolated and further purified, and subsequently 
subjecting the said enamine to a reduction reaction. Suitable solvents are. for example, water; C, » alkanols, 
e.g., methanol, ethanol, 2-propanol and the like; cyclic ethers, e.g., 1-4-dioxane and the like; halogenated 
50 hydrocarbons, e.g.. trichloromethane and the like; N.N-dimethylformamide; N.N-dimethyiacetamide; 
dimethyl sulfoxide and the like; or a mixture of such solvents. Appropriate reductants are for example, metal 
or complex metal hydrides, e.g., sodium borohydride, lithium aluminiumhydride; or hydrogen, the latter 
being preferably used in the presence of a suitable catalyst such as, for example, palladium-on-charcoal. 
platinum-on-charcoal and the like. In order to prevent the undesired further hydrogenation of certain 
55 functional groups in the reactants and the reaction products it may be advantageous to add an appropriate 
catalyst-poison to the reaction mixture, e.g., thiophene and the like. 

The compounds of formula (I) wherein B is -NH-can also be prepared by a cyclodesulfurization reaction 
of an appropriate thiourea derivative of formula (VII), which may in situ be formed by condensing an 
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isothiocyanate of formula (VI) with a diamine of formula (III). 




R 1 -G-Alk 

hn-t ^ 

I 3 



L-N ' ) «=C=S + H 2 1T\ »> * 

(VI) 



Mk-G-R 1 



A 1 2 B Xlk-G-R 1 

R HH-f^ ^>A Z / i 

x__(CH 2 ) n ^ CH 2 } nN k^A 




L-N 

^_(CH 2 ) t 

(VII) (I-b-1) 



25 



30 



Said cyclodesulfurization reaction may be carried out by the reaction of (VII) wrth an approbate alky, 
halide preferably iodomethane in a suitable reaction-inert organic solvent, e.g.. a ower alkanol such as 
meSanol ethanol, 2-propanol and the like. Otherwise, the cyclodesu.furization react.cn may be earned out 
b^The Sac ion of (vS) with an appropriate metal oxide or salt in a suitable solvent according jc . art-known 
nrnr^dures For example the compounds of formula (l-b-1) can easily be prepared by the reaction of (VII) 
wrth a Xm 0^(2) oxSe or saft such as. for example. HgO. HgC. Hg(OAc), PbO or Pb(OAc),. In carton. 
Sances ma r be appropriate to supplement the reaction mixture with a small amount of sulfur. Even so 
metSiimTnes, especially dicyclohexylcarbodiimide may be used as cyc.odesuHur.zing agen s. 

The f compounds of formula (I) can also be prepared by N-alky.ating an intermed.ate of formula (VII.) 
with an appropriate reagent of formula (IX). 



35 



40 



/~h\ « .A^ 2 x H-alkylation 
-N ' — B / ^rT ^> A + w 1 -Alk-G-R 1 ) 



(I) 



2 a * ^ 

(VIII) (ix) 



The N-alkylation reaction is conveniently conducted in an inert organic solvent such as. for example, an 
45 aromatic'hydrocarbon. e.g.. benzene, methylbenzene. dimethylbenzene. and the like; an alkanol. e.g.. 
meSano. ethano,. Lbutano. and the like; a ketone, e.g.. 2-propanone. 4-methy.-2-pentanone and the hke; 
aTemer e g 1 4-dioxane. 1 .r-oxybisethane. tetrahydrofuran and the like; a polar aprofc solvent, e.g.. N.fi- 
d?mXlfo^amide (DMF). N.N-dimethylacetamide (DMA), dimethyl sulfoxide (DMSO). nitrobenzene 1- 
SylS pyrrolidinone. and ^Bke. The addition of an appropriate base such as. for example, an afcal, or 
» 7 earth alkaline metal carbonate, hydrogen carbonate, hydroxide, and ox,de. e^g.. sod.um carbonate. 
Sdium hydrogen carbonate, potassium carbonate, sodium hydroxide, calcum carbonate, calcum hydrox- 
S T calcium oxide and the like, or an organic base, such as. for example, a ternary amme e^g N.N- 
dieihylethanamine. N-(1-methylethy.)-2-propanamine. 4-ethy«morpholine and the like may be uthzed I tc , pjck 
up 7e acid which is liberated during the course of the reaction. In some instances the add.t,on of a ,od de 
55 salt, preferably an alkali metal iodide, is appropriate. Somewhat elevated temperatures may enhance the 

rate ^he he compounds of formula (I) can also be converted into each other. Some examples of such 
conversions will be described hereinafter. 
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In order to simplify the structural representations of the compounds of formula (I) and of certain 
precursors and intermediates thereof the 

R Alk-G-R 1 



x 2 

k 3 



-radical will hereafter be represented by the symbol D. 

The compounds of formula (I) wherein L is other then hydrogen, said L being represented by L\ and 
said compounds being represented by formula (l-c) can generally be prepared by N-alkytating a compound 
of formula (I) wherein L is hydrogen, said compounds being represented by formula (l-d). with a reagent of 
formula (X). 

1 1 N-alkylation 1 
L -W + H-D ) L -D 

(X) (I-d) (I-c) 

The said N-alkylation is conveniently carried out according to art-known N-alkylation procedures 
described hereinabove for the preparation of (I) starting from (VIII) and (IX). 

The compounds of formula (I) wherein L is C, .cycloalkyl, C, „alkyl, a radical of formula (b-1). (b-2). or 
(b-3) said radical L being represented by the radical L 2 H-, and said compounds being represented: by 
formula (l-c-1) can also be prepared by the reductive N-alkylation reaction of (l-d) with an appropriate 
ketone or aldehyde of formula L 2 = 0 (XI), said L 2 = 0 being an intermediate of formula L 2 H, wherein two 
geminal hydrogen atoms are replaced by =0, and L 2 = is a geminal bivalent radical comprising C, «cyc- 
loalkylidene, C, . 2 alkylidene, R*-C, .alkylidine. R 5 -Y-C, s alkylidene and R 6 -Z 2 -C( = X)-Z 1 -C. .alkylidene. 

»2 _ _ % reductive - 2_ _ , % 

L =0 + (I-d) ^ L H-D (I-c-1) 

^ XI j N-alkylation 



Said reductive N-alkylation reaction may conveniently be carried out by catalytically hydrogenating a 
stirred and heated mixture of the reactants in a suitable reaction inert organic solvent according to art- 
known catalytic hydrogenating procedures. Suitable solvents are, for example, water; alkanols, e.g., 
methanol, ethanol, 2-propanol and the like; cyclic ethers, e.g.. 1.4-dioxane and the like; halogenated 
hydrocarbons, e.g., trichloromethane and the like; N.N-dimethylformamide; dimethyl sulfoxide and the like; 
or a mixture of two or more of such solvents. The term "art-known catalytic hydrogenating procedures" 
means that the reaction is carried out under hydrogen atmosphere in the presence of an appropriate 
catalyst such as. for example, palladium-on-charcoal, piatinum-on-charcoal and the like. In order to prevent 
the undesired further hydrogenation of certain functional groups in the reactants and the reaction products it 
may be advantageous to add an appropriate catalyst-poison to the reaction mixture, e.g.. thiophene and the 
like. 

The compounds of formula (I) wherein L is a radical of formula (b-2) wherein R* is Ar 2 or Het, said R 5 
being represented by R 5 " 8 and said compounds by formula (l-c-2) may also be prepared by alkylating a 
compound of formula (I) wherein L is a radical of formula (b-2) wherein R s is hydrogen, said compounds 
being represented by formula (l-c-3). with a reagent of formula (XII). 

alkylation 

R 5 " a ~W 1 + H-Y-Alk-D ^ R 5 ~ a -Y-Alk-D 

(XII) (I-c-3) (I-c-2) 

The compounds of formula (l-c-2) can also be prepared by alkylating a compound of formula (l-c-4) with 
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a reagent of formula (XIII). 



alkylation 

(I-c-4) (I-c-2) 



R 5 " a -Y-H + W 1 -Alk-D } R 5 - a -Y-Alk-D 

(XIII) 



The alkylation reactions of (XII) with (l-c-3) and (XIII) with (l-c-4) may conveniently be conducted .n an nert 
oTaant TSZtt such as. for example, an aromatic hydrocarbon, e.g.. benzene, methy.benzene. d.methyl- 

'° benzene a ketone e.g. 2-propanone. 4-methyl-2-pentanone : an ether, e.g.. 1-4-dioxane. 1 .V-oxyb.sethane. 
^ahyd^oLaTand a polar aprbtic solvent, e.g.. N.N-di-methylformamide (DMF); y.N-d^ethy.acetam.de 
OmTo^Xi sulfoxide (DMSb); nitrobenzene; l-methy.-2-pyrrolidinone; and the like. The add-on of an 
appropMate base such as. for example, an alkali meta. carbonate or hydrogen carbonate, sod.um hydnde or 
an omanTc base such as. for example. N.N-diethylethanamine or N-(1 -methylethyl)-2-propanam,ne may be 

' 5 utilize? "o pfck up the acid which ismTerated during the course of the reaction. Somewhat elevated 
temoeratures may enhance the rate of the reaction. 

The compounds of formula (I) wherein L is a radical of formula (b-3) where.n Z< ,s NH and Z- ,s other 
than a direS bond, said Z* being represented by Z*-. and said compounds by (l-c-5) can be prepared by 
reacting an isocyanate or isothiocyanate of formula (l-c-6) with a reagent of formula (XIV). 

X 

R 6 _Z 2 " a -H + X=C=N-Alk-D ) R 6 -Z 2 " a -C-NH-Alk-D 

25 

(XIV) (I-C-6) (I-c-5) 

The compounds of formula (I) wherein L is a radical of formula (b-3) wherein Z* is NH and Z< is other 
than a direct bond, said Z^ being represented by Z'- and said compounds by ( -c-7). can be prepared by 
30 reacting a isocyanate or isothiocyanate of formula (XV) with a compound of formula (l-c-8). 



X 



35 



R 6 -N=C=X + H-Z 1_a -Alk-D p R 6 -NH-C-Z 1 ' a -Alk-D 



(XV) 



(I-c-8) (I-c-7) 



The reaction of (XIV) with (l-c-6). or (XV) with (l-c-8) is generally conducted in a suitable reaction-inert 
40 lolvent such as. for example, an ether, e.g.. tetrahydrofuran and the like. Elevated temperatures may be 

suitable to enhance the rate of the reaction. 

The compounds of the formula (I) wherein L is a radical of formula (b-3) where.n Z* .s a d.rect bond and 
Z' is other than a direct bond, said compounds being represented by (l-c-9). can be prepared by reacfng a 
reagent of formula (XVI) or a functional derivative thereof with a compound of formula (l-c-8) 

x x 

R 6 -C-OH ♦ H-Z^-Alk-D -> R^C-Z^-Alk-D 

(XVI) (I—a) ^- C - 9 > 

The reaction of (XVI) with (l-c-8) may generally be conducted following art-known esterification-or 
amidaton reaction procedures. For example, the carboxy.ic acid may be convened into , ■ a reactive 
55 oeTivative e g., an anhydride or a carboxy.ic acid halide, which subsequently, is reacted wrth (l-c-8): or by 
reacting (XVI) and (l-c-8) with a suitable reagent capable of forming amides or esters, e.g.. d.cyclohexy.car- 
boSde aihloro-l-methylpyridinium iodide and the like. Said reactions are most convement.y conducted 
fn a suable solvent such as" for example, an ether, e.g.. tetrahydrofuran. a ha.ogenated hydrocarbon, e.g., 
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dichloromethane. trichloromethane or a polar aprotic solvent. The addition of a base such as, N,N- 
diethylethanamine may be appropriate. 

The compounds of formula (I) wherein L is a radical of formula L 3 -C, 6 alkanediyl, said L 3 being Ar 2 , Het, 
Ar 2 -sulfonyl or a radical of formula R 6 -Z 2 -C( = X)-, and said compounds being represented by formula (l-c- 
5 10), may also be prepared by reacting an appropriate alkenylene of formula (XVII) with a compound of 
formula (l-d). 



10 



20 



25 



30 



L 3 -C 2 6 al)cenediyl-H + H-D ^ L 3 -C 2 _ 6 alkanediyl-D 

(XVII) (I-d) (I-c-10) 



The compounds of formula (I) wherein L is a radical of formula (b-4) or a 2-hydroxyethyl. said 
75 compounds being represented by formula (l-c-11), may also be prepared by reacting a reagent (XVIII) with 
a compound of formula (l-d). 

O 

25 / \ 25 
R _ L ^ + H-D ^ R -CH(OH)-CH 2 -D 



35 



(XVIII) (I-d) (I-c-11) 

I 

R2 5 in (XVIII) and (l-c-11) being hydrogen or a radical R'-O-CH*- The reactions of (XVII) with (l-d) and 
(XVIII) with (l-d) may be conducted by stirring and, if desired, heating the reactants. The said reactions may 
be conducted in a suitable solvent such as, for example, a ketone, e.g., 2-propanone, 4-methyl-2-pentanone, 
an ether, e.g., tetrahydrofuran, 1 ,1'-oxybisethane, an alcohol, e.g.. methanol, ethanol, 1-butanol, a polar 
aprotic solvent, e.g., N. N -dimethy If orm amide, N. N -dimethy lac etamide, and the like. 

The compounds of formula (I) wherein R\ R s or R* are Het. may also be prepared following procedures 
for preparing ring systems which are known in the art or analogues procedures thereof. A number of such 
cyclization procedures are described in for example, the Published European Patent Publication No. 
151,826, incorporated herein as reference. 

For example, compounds of formula (I-c-12) can be obtained by a cyclodesulfurization reaction of (l-c-13) 
following similar procedures as described for the preparation of (l-b-1) from (VII). 



40 




(I-c-13) (I-c-12) 



In (l-c-13) and (l-c-12) G s and R 22 have the same meanings as described hereinabove. 

The compounds of formula (I) can also be converted into each other following art-known procedures of 
functional grouptransformation. Some examples of such procedures will be cited hereinafter. 

so The compounds of formula (I), wherein -B-is -S-may be converted into the corresponding compounds of 
formula (I), wherein -B-is -SO-or -SO a -by an appropriate oxidation reaction, e.g.. by reacting the former 
compounds with a suitable oxidating agent such as, for example, potassium periodate. a' peroxide, e.g.. 3- 
chlorobenzenecarboperoxoic acid, hydrogen peroxide, and the like, in a suitable solvent such as, for 
example, an ether, e.g., tetrahydrofuran, 1,1-oxybisethane, a hydrocarbon, e.g., benzene, a halogenated 

55 hydrocarbon, e.g., dichloromethane. trichloromethane and the like. In the instance where a sulfinyl is 
desired, said oxidation reaction is preferably conducted at lower temperatures with approximately one 
equivalent of the oxidating agent, while where a sulfonyl is desired, said oxidation reaction may be 
conducted at room or at an elevated temperature with an excess of oxidating agent. 



13 



NSDOCID: <EP 0282133A2J_> 



0 282 133 



The compounds of formula (I) containing a cyano substituent can be converted into the correspond.ng 
amin^ bv Sng and if desired heating the starting cyano compounds in a hydrogen contammg rr.ed.um 
TZ *X™* oi ^suitable amount of an appropriate catalyst such as. for examp.e. platinum-on-charcoal. 
S™ n^T^d the like catalyst. Suitable solvents are. for example, methanol, ethanol and the l.ke. 
. ^ZTZtZ^ o^lrruno function(s) of compounds of formu.a (I) ^ su^etfo^ 
art-known procedures such as. for example, N-alkylation. N-acy.ation, reductive Ration ^ he I ke 
methods For examp.e a.kylcarbonyl. arylcarbony. and the like groups may be mtroduced by reacting the 
stSng amine with an appropriate carboxy.ic acid or a derivative thereof such as. for examp.e. an ac.d 

^^ZZnT^T^'con^ a substituted amine may be converted into the corresponding 
W coniSiSTSSuS J wherein said nitrogen bears a hydrogen atom following art-known methods for 
Preparing NH group. For example, where said amine is substituted with a C. t a.ky oxycarbony. group by 
frSo L starting material with an acid or a base in a suitable soivent. As su.tab.e ac.ds or bases there 
mav be cited hydrohalic acids, e.g.. hydrochloric acid or hydrobromic acid, sulfuric, phosphoric and the ke 
,a "Zs l^ ^oye* as ^aqueous solution or mixed with. e.g.. acetic acid. Suitable bases are the 
alkali metal hydroxides, hydrides or alkoxides in an aqueous or alcoholic medium. 

nTlhen saW nitrogen is substituted with an Ar^-CH, group, by treating the starting compounds w.th 
SdroS^in the presence of a suitable catalyst, e.g.. palladium-on-charcoal. platinum-on-charcoal. prefer- 
ably in an alcoholic medium and the like. Ar2 >ru =.icn hp 

20 The compounds of formula (I) containing a nitrogen atom substituted w.th A^CH,-may also be 
converted ?nto °he corresponding compounds where said nitrogen is substituted with C. .alkyloxycarbonyl. 
TexXe by treating the former compounds with a C. .alkylcarbonohalidate. e.g.. ethyl carbonoch.onda e 
!n the pTesence of a suitable so.vent. e.g., methy.benzene and. if desired, in the presence of an approbate 

25 baS The compounds of formu.a (I) wherein the piperidine. pyrrolidine or hexahydro-1H-azepine -nUrogsm is 
substituted with a C, .alky.oxycarbonyl group may be converted into the correspond.ng compounds where n 
"eTnTnifrogen is substituted with methyl by reducing the starting compounds w,th an appropnate 

reductant such as, lithium tetrahydroaluminate. „ Atn „ 

^ne compounds of formu.a (I) containing an amino group may be converted into the correspond ng 

30 i S otJocy2*o containing compounds by treating the starting amino compounds w.th CS, opt.ona.ly .n the 
nr<*^nce of N N-methanetetraylbis[cyclohexamine]. 

P SmpouSlof formula (I) containing a hydroxy substituent. such as those compounds of formu.a (I) 
wherein S-R' is hydroxy, may further be O-a.kylated with an appropriate reagent .n the presence of a 
citable base Suitable bases are alkali metal hydrides, such as sodium hydride. 
35 Te compounds of formula (.) containing an ester group may be converted into the correspond.ng 
carboxylic acids following art-known saponification procedures, e.g.. by treating the starting compound w,th 
arareous a.kl.ine or an aqueous acidic so.ution. Vice versa, the carboxy.ic acid group may be converted 
into the corresponding ester group following art-known esterification procedures. 

TJZ me foregoing and in the fo.lowing preparations, the reaction products may be isolated from the 
40 reaction mixture and if necessary, further purified according to methodologies generally known .n the art 
The compounds of formula (!) have basic properties and. consequently, they may be converted to the. 
therapeutically active non-toxic acid addition salt forms by treatment with appropnate ac.ds. such as for 
eTampte morgan* acids, such as hydrohalic acid. e.g.. hydrochloric, hydrobromic and the like, and su.func 
add n Sic aSd phosphide acid and the .ike; or organic acids, such as. for examp.e acetic, propano.c. 
45 nvdVoxvacetic 2-hydroxypropanoic. 2-oxopropanoic. ethanedioic. propaned.o.c. butaned.o.c. (Z)-2- 
i^L^Jc. Z^ro^^olo, 2.3-dihydroxybutanedioic. 2-hydroxy-1 .2.3-pro- 
lanZcaZoJic. methanesulfonic. ethanesu.fonic. benzenesu.fonic. 4-methy.benzenesu.fomc cyc.ohex- 
^i^^ro^enzoio. 4-amino-2-hydroxybenzoic and the like acids. Converse.y the salt form can 
he converted by treatment with alkali into the free base form. 
50 "^compounds of formula (I) containing acidic protons may also be converted to the, 

active non-toxic metal or amine substitution salt forms by treatment with appropnate organ.c or morgan.c 



55 



Some intermediates and starting materials in the foregoing preparations are known compounds wh.ch 
may be prepared according to art-known methodologies of preparing sa.d or s.m.lar compounds and others 
are new A number of such preparation methods will be described hereinafter .n more detail. 

Theintrmediates of formula (..). wherein B is CH, X* is NH and W is Ca.ky.oxy. sa.d .ntermed.ates 
being relsenL by the formu.a (l.-b). can be prepared by reacting a (cyanomethy.)denvat.ve of formu.a 
Sxfwftn an alcohol e.g.. methanol, ethanol and the like, in the presence of an acid. e.g.. hydrochlonc acd. 



(XIX) with an alcohol, e.g 
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R 

acid 




L-N ) — CH CN + C, ^alkanol 
(XIX) 

R 

'0 _^/_ NH 

ii 



75 




L-N ) — CH -C-O-C., c alkyl 
(Il-b) 



The intermediates of formula (IV) may be prepared by a reduction reaction of an appropriate 4- 
piperidinone. 3-pyrrolidinone or hexahydro-1 H-azepin-4-one, and. if desired, followed by an appropriate art- 
known groupstransformation procedure, for example, in the instance where a compound of formula (IV-b) is 
desired, by reacting the thus obtained alcohol with thionyl chloride, methylsulfonyl chloride and the like in 
20 order to obtain an appropriate leaving group. 

Starting materials such as intermediates of formulae (VIII), (X) and (XI) can conveniently be prepared 
following art-known procedures as described in. for example. U.S. Pat. Nos. 4.219.559; 4.335.127; 
4,342.870; 4.443.451; 4,634,704; 4.695,569 and 4.588.722. which are incorporated herein as reference. 

From formula (I) it is evident that the compounds of this invention may have several asymmetric carbon 
25 atoms in their structure. Each of these chiral centers may be present in a R-and a S-configuration, this R- 
and S-notation being in correspondence with the rules described by R.S. Cahn, C. Ingold and V. Pre log in 
Angew. Chem., Int. Ed. EngL. 5. 385. 51 1 (1966). 

Pure stereochemical^ isomeric forms of the compounds of formula (I) may be obtained by the 
application of art-known procedures. 
30 Diasteroisomers may be separated by physical separation methods such as selective crystallization and 
chromatographic techniques, e.g., counter current distribution, and enantiomers may be separated from 
each other by the selective crystallization of their diastereomeric salts with optically active acids. 

Pure stereochemical^ isomeric forms may also be derived from the corresponding pure 
stereochemical isomeric forms of the appropriate starting materials, provided that the reaction occurs 
35 stereospecifically. 

It is evident that the cis and trans diastereomeric racemates may be further resolved into their optical 
isomers, (cis( + ), cis(-). trans( + ) and trans(-) by the application of methodologies known to those skilled in 
the art. 

Stereochemical^ isomeric forms of the compounds of formula (I) are naturally intended to be embraced 
40 within the scope of the invention. 

The compounds of formula (I), the pharmaceutical^ acceptable acid-addition salts and possible 
stereochemical^ isomeric forms thereof possess useful pharmacological properties. More particularly, they 
are active as anti-histaminics which activity can clearly be demonstrated by, e.g.. the results obtained in the 
"Protection of Rats from Compound 48/80-induced lethality "-test, the "Histamine antagonism in Guinea 
45 pjg"-test and the "Ascaris Allergy test in Dogs"-test described in Arch. Int. Pharmacodyn. Ther. 251^. 39-51 
(1981). Apart from their anti-histaminic properties some of the subject compounds also show serotonin- 
antagonism. Whereas some are active in the "Stress Ulcer Antagonism in Rats"-test which is related to the 
test described in European Journal of Pharmacology, 137 (1987) 127-129. 

Furthermore the compounds of formula (I), the pharmaceutical^ acceptable acid-addition salts and 
50 stereochemical^ isomeric forms thereof are particularly attractive due to their favourable pharmacokinetical 
profile. In particularly, some show a rapid onset so that their anti-histaminic effects are almost instanta- 
neously present. 

In view of their anti-histaminic properties, the compounds of formula (I) and their acid-addition salts are 
very useful in the treatment of allergic diseases such as. for example, allergic rhinitis, allergic conjunc- 
55 tivities, chronic urticaria, allergic astma and the like. 

In view of their useful pharmacological properties the subject compounds may be formulated into 
various pharmaceutical forms for administration purposes particularly in aqueous compositions as the 
compounds of formula (I) show an increased water solubility. To prepare the pharmaceutical compositions 
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20 



25 



30 



35 



of this invention, an effective amount of the particular compound, in base or and addition salt form as the 

^Zrt is combined in intimate admixture with a pharmaceutical^ acceptable earner which earner 

Sv tate a wide variety of forms depending on the form of preparation des.red for admm.strat.on These 

TZ^ZJ^ccaJ^ are desirably in unitary dosage form suitable, preferably, for administration 

oraT^ecS percutaneously. or by parenteral injection. For example, in preparing the composes ,n oral 

dosage fom, a P ny of the usual pharmaceutical media may be employed, such as. for example, water 

S oTa.coLs and the like in the case of oral liquid preparations such as suspenses, syrups, ehx. s 

and solutions r or solid carriers such as starches, sugars, kaolin, lubricants, binders, d.sintegrafng agents 

and me Te in the case of powders, pills, capsules and tablets. Because of their ease ,n adm.nistration 

SLlets a d capsules represent the most advantageous oral dosage unit form, in which case so d 

ohi™ a iutical carriers are obviously employed. For parenteral composit.ons. the carr.er will usuatiy 

coZS Se wTr JZst in .arge" part though other ingredients, for example, to aid solub lity. may be 

incTuded nfectable solutions, for example, may be prepared in which the carrier comprises saline so^on 

olucose TsoluTon or a mixture of saline and glucose solution. Injectable suspens.ons may also be preyed 

fn which case appropriate liquid carriers, suspending agents and the like may be employedjn the 

rnmoSions suitable for percutaneous administration, the carrier optionally compnses a penetration 

ennTdng ageS id/or a suitable wetting agent, optionally combined with suitable additives of any nature 

fn mine? proportion, which additives do not introduce a significant deleterious effect on ttne ^ sk, n_Sa.d 

addTt ves may facilitate the administration to the skin and/or may be helpful for preparing the desired 

composes These compositions may be administered in various ways. e.g., as a transdermal patch, as a 

spot on as an ointment Acid addition salts of (I) due to their increased water so.ubihty over the 

corresponding base form, are obviously more suitable in the preparation of aqueous compositions. 

Tfs especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage 

unit Ln^Tease of adminfstration and uniformity of dosage. Dosage unit form as used in the specification 

and claTms herein refers to physically discrete units suitable as unitary dosages, each unit containing a 

onedSmLd quantity of active ingredient calculated to produce the desired therapeutic effect ,n assoc, 

atTon w^ "he required pharmaceutical carrier. Examples of such dosage unit forms are tablets (including 

Sored or coaS tablete), capsules, pills, powder packets, wafers, injectable solutions or suspenses, 

teasooonfuls tablespoonfuls and the like, and segregated multiples thereof. W(MwtoH 
teaspoontu s^tao P ^ & Qf treating al|ergjc diseases warm . b ooded 

animS Sring from said allergic diseases by administering an ^ * * 

, AmnniinH ni fnrmula <\\ or a Dharmaceutically acceptable acid addition salt thereor. 

C Tose o S rn treaSng anergic diseases in wann-blooded animals cou,d easily determine the effective 
amounts the test resul presented hereinafter. In genera, it is contemplated that an effective amount 
would be°rom 0.001 mg/kg to 100 mg/kg body weight, and more preferably from 0.01 mg;kg to 1 mg,kg 

b ° d TnTfoLing examples are intented to illustrate and not to limit the scope of the present invention in all 
its aspects. Unless otherwise stated all parts therein are by weight. 



40 



EXPERIMENTAL PART 
A. Preparation of Intermediates 
45 Example 1_ 



50 



2350 Parts of hydrogen chloride were bubbled through 5600 parts of cooled ethanol (ice bath) at 10-C. 
Then there were added dropwise. during a 45-minutes period. 1500 parts of 

acetonrtri e. Upon completion, the whole was stirred for 20 hours at room temperature. The reaction mixture 
was Evaporated and me residue was stirred in 2400 parts of acetonitrile. The product was filtered o£ 
wShed wrth 560 parts of acetonitrile and dried, yielding 2000 parts (85.7%) of O-ethy. 1-<pheny.methy.)-4- 
piperidineethanimidate dihyd'rochloride (interm. 1). 



55 
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Example 2 

a) A mixture of 46 parts of ethyl hexahydro-4-oxo-1H-azepine-1-carboxylate, 26 parts of ben- 
zenemethanamine, 2 parts of a solution of thiophene in methanol 4% and 400 parts of methanol was 

5 hydrogenated at normal pressure and at room temperature with 4 parts of palladium-on-charcoal catalyst 
10%. After the calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate was 
evaporated, yielding 69.1 parts (100%) of ethyl hexahydro-4-[(phenylmethyl)amino]-1H-azepine-1-carbox- 
ylate as a residue (interm. 2). 

b) 69.1 Parts of ethyl hexahydro-4-[(phenylmethyl)amino]-lH-azepine-l-carboxylate were hydroge- 
70 nated in the presence of a solution of thiophene in methanol 4% and methanol at normal pressure and at 

room temperature with 4 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of 
hydrogen was taken up. the catalyst was filtered off and the filtrate was evaporated, yielding 46.9 parts 
(100%) of ethyl 4-aminohexahydro-1H-azepine-1-carboxylate as a residue (interm. 3). 

c) To a stirred and cooled (-10°C) mixture of 63 parts of carbon disulfide. 52.1 parts of N,N'- 
rs methanetetraylbisfcyclohexanamine] and 360 parts of tetrahydrofuran were added dropwise 46.9 parts of 

ethyl 4-amino-hexahydro-lH-azepine-1-carboxylate. Upon complete addition, the reaction mixture was 
stirred for 2 hours at room temperature. The reaction mixture was evaporated and the residue was stirred in 
2,2'-oxybispropane. The precipitate was filtered off and the filtrate was evaporated, yielding 70.75 parts 
(100%) of ethyl hexahydro-4-isothiocyanato-lH-azepine-l-carboxylate as a residue (interm. 4). 

20 

Example 3 

i 

To a stirred and cooled mixture of 4 parts of sodium hydroxide in 60 parts of water were added 
25 successively 7.9 parts of carbon disulfide and 17.2 parts of ethyl 4-amino-1-piperidinecarboxylate at a 
temperature below 10°C. Stirring was continued for 30 minutes at this temperature. Then there were added 
dropwise 10.9 parts of ethyl carbonochloridate (exothermic reaction : temperature rises to about 35°C). 
Upon completion, stirring was continued for 2 hours at 60 °C. The reaction mixture was cooled and the 
product was extracted with methylbenzene. The extract was dried, filtered and evaporated, yielding 22 part 
30 (100%) of ethyl 4-isothiocyanato-1 -pipe rid inecarboxy late as a residue (interm. 6). 
In a similar manner there were also prepared: 
4-isothiocyanato-1-(phenylmethyl)piperidine as a residue (interm. 6) and ethyl 3-isothiocyanato-1-pyr- 
rolidinecarboxylate as a residue (interm. 7). 

35 

Example 4 

a) A mixture of 19 parts of 2-chloro-3-nitropyridine. 13.5 parts of 2-ethoxyethanamine. 13 parts of 
sodium hydrogen carbonate and 240 parts of ethanol was stirred for 6 hours at reflux temperature. After 

40 cooling, the mixture was filtered over diatomaceous earth and the filtrate was evaporated, yielding 25.5 
parts (100%) of N-(2-ethoxyethyl)-3-nitro-2-pyridinamine as a residue (interm. 8). 

b) A mixture of 25.5 parts of N-(2-ethoxyethyl)-3-nitro-2-pyridinamine. 2 parts of a solution of 
thiophene in methanol 4% and 200 parts of methanol was hydrogenated at normal pressure and at 50 °C 
with 3 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up. 

45 the catalyst was filtered off and the filtrate was evaporated, yielding 25 parts. (100%) of N2-(2-ethoxyethyl)- 
2.3-pyridinediamine as a residue (interm. 9). 

c) A mixture of 25 parts of N 2 -(2-ethoxymethyl)-2.3-pyridinediamine. 43 parts of ethyl 4- 
isothiocyanato-1-piperidinecarboxylate and 450 parts of tetrahydrofuran was stirred overnight at reflux 
temperature. The reaction mixture was evaporated and the residue was taken up in trichloromethane. The 

so organic layer was washed twice with water, dried, filtered and evaporated. The residue was crystallized from 
a mixture of acetonitrile and 2.2'-oxybispropane. The product was filtered off and dried, yielding 35 parts 
(73.7%) of ethyl 4-[[[[2-[(2-ethoxyethyl)amino]-3-pyridinyi] amino]thioxomethyl]amino]-1-piperidinecarbox- 
ylate as a residue (interm. 10). 

In a similar manner there were also prepared: 

55 
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and ethyl 4-[[[[2-[[2Hdiemylam^ 
ylate as a residue (interm. 24). 

Example 5 

^ A mixture of 37.5 parts of 4-»sothiocyanato-l -m ethyl pi peridine. 21.8 parts of 4-methoxy-1 ,2- 
benzenediamine and 270 parts of tetrahydrofuran was stirred and refluxed for 2 hours The whole was 
eva^ 44 parts (100%) of N(2-amino-5-me^^ * s 

a residue Onterm^ 26)^ ^ ^ N(2 . amin0 -5-me^^ . 38.9 

oarts of mercury(ll) oxide and 270 parts of tetrahydrofuran was stirred and refluxed for 2 hours at reflux 
XeZelaZ^e reaction mixture was filtered while hot over diatomaceous earth and the filtrate was 
e^ZlZ The residue was purified by column chromatography over silica gel first using a mixture of 
Lhloromethane and methanol (95:5 by volume) and then a mixture of trichloromethane and methano. 
saturated with ammonia. (85:15 by volume) as eluents. The pure fractions were collected and the eluent 
Xorated. yielding 50.5 parts (100%) of 5-methoxy-N^l -methy^^ 

18 
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amine as a residue (interm. 27). 

In a similar manner there was also prepared: 
5,6-dimethoxy-N-(1-methyl-4-piperidinyl)MH-benzimidazol-2-amine (interm. 28). 

5 

Example 26 

A mixture of 32 parts of 1-chloro-2-ethoxyethane, 94.5 parts of N-(4-piperidinyl)-1H-benzimidazol-2- 
amine dihydrobromide, 90 parts ot sodium carbonate and 540 parts of N.N-dirnethylacetamide was stirred 
10 overnight at 70° C. After cooling, the reaction mixture was poured into water. The product was extracted with 
dichloromethane. The extract was dried, filtered and evaporated. The residue was boiled in acetonitrile. 
After cooling, the precipitated product was filtered off and dried, yielding 42.4 parts (58.8%) of N-[1-(2- 
ethoxyethyl)-4-piperidinyl]-1H-benzimidazol-2-amine; mp. 212°C (interm. 29). 

75 

Example 7 

A mixture of 36.6 parts of N-(4-piperidinyl)-1H-benzimidazol-2-amine dihydrobromide, 10 parts of poly- 
foxy methylene). 2 parts of a solution of thiophene in methanol 4%, 200 parts of methanol and 20 parts of 
20 potassium hydroxide was hydrogenated at normal pressure and at room temperature with 4 parts of 
palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up. the catalyst 
was filtered off and the filtrate was evaporated. The residue was treated with a sodium hydroxide solution. 
The precipitated product was filtered off and dried, yielding 13.7 parts! (59.4%) of N-(1-methyi-4-piperidinyl)- 
1H-benzimidazol-2-amine (interm. 30). 

25 

Example 8 

To a stirred dispersion of 28.9 parts of ethyl 4-(1 H-benzimidazol-2-ylaminoH-piperidinecarboxylate in 
30 282 parts of N.N-dimethylformamide were added 4.8 parts of a sodium hydride dispersion 50% under 
nitrogen atmosphere (gas evolution - slightly exothermic reaction). The mixture was stirred for 1 .5 hour at 
room temperature. 8.3 Parts of chloroacetonitrile were added dropwise at ±10°C while cooling in an ice 
bath. Upon complete addition, the temperature was allowed to reach room temperature and then stirred 
overnight. The reaction mixture was evaporated and the residue was taken up in water and 4-methyl-2- 
35 pentanone. The separated organic layer was washed three times with water, dried, filtered and evaporated. 
The residue was purified by column chromatography over silica gel using a mixture of trichloromethane and 
methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The 
residue was crystallized from methylbenzene. The product was filtered off and dried, yielding 12.4 parts 
(37.8%) of ethyl 4-[[1-(cyanomethyl)-1H-benzimidazol-2-yl]amino]-1-piperidinecarboxylate as a residue 
40 (interm. 31). 



B. Preparation of Final Compounds 
45 Example 9 

A mixture of 9 parts of ethyl 4-[[[[2-[(2-ethoxyethyl)amino]3-pyridinyl]amino]thioxomethyl]amino]-1- 
piperidinecarboxylate. 13 parts of mercury (II) oxide. 0.1 parts of sulfur and 120 parts of ethanol was stirred 
for 2 hours at reflux temperature. The reaction mixture was filtered over diatomaceous earth and the filtrate 
so was evaporated. The residue was converted into the hydrochloride salt in 2-propanone. The salt was filtered 
off and dried, yielding 6.5 parts (71 .0%) of ethyl 4-t[3-(2-ethoxyethyl)-3HHmidazo[4,5-b]pyridin-2-yl]amino^ 
1-piperidine-carboxylate monohydrochloride: mp. 185.0°C (compound 1). 
In a similar manner there were also prepared: 
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45 



50 



and ethyl 4-[[3^diethylamino)^ as a re * 

sidue (compound 10). 

Example 10 

A mixture of 22 4 parts of N-[4-[(2-ethoxyethyl^ 
thiourea 17.3 parts of mercury(ll) oxide. 0.1 parts of sulfur and 270 parts of tetrahydrofuran was i starred I for 2 
hours at reflux temperature. The reaction mixture was filtered while hot over diatomaceous earth. The filtrate 
was evaporated and the residue was purified by column chromatography over silica gel using a mixture of 
trichioromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent 
was evaporated, yielding 16.3 parts (79.3%) of 9-(2-ethoxyeth y l)-f^ 
purin-8-amine as a residue (compound 11). 

In a similar manner there were also prepared: 
ethyl 4-[[i-(2^thoxyethyl)-1^ as a res,due 

SI™ p0 T^ as a residue 

sidue (compound 14) and 

methyl ( cis + trans )-4-[[3-(2^thoxyett^^ am.no]-3-methyl-1 -pipendinecarbox- 

ylate as a residue (compound 1 5). 
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Example 11 

A mixture of 13 parts of N.[2-[(2^thoxyethyl)amino]-5-methylphenyl]-N'-(i-memyl^piperidinyl)thiourea. 
8 8 oarts of mercury(ll) oxide and 90 parts of tetrahydrofuran was stirred for 1 hour at reflux temperature. 

s The reaction mixture was filtered while hot over diatomaceous earth and the filtrate was evaporated. The 
residue was purified by column chromatography over silica gel using a mixture of trichloromethane and 
methanol saturated with ammonia. (95:5 by volume) as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was converted into the <E)-2-butenedioate salt in ethanol. The salt was 
filtered off and dried, yielding 6.2 parts (30.5%) of 1-(2-ethoxyethyl)-5-methyl-N-(l-methyl-4.piperidinyl)-lH- 

70 benzimidazol-2-amine (E)-2-butenedioate(1 :2); mp. 21 8.4° C (compound 16). 

Example 12 

,s A mixture of 120 parts of O-ethyl l-(phenylmethyl)-4-piperidineethanimidate dihydrochloride. 45.9 parts 
of 2-(2 3-diamino-2-pyridinyl) ethanol and 400 parts of methanol was stirred overnight at reflux temperature. 
Another portion of 60 parts of G-ethyl l-(phenylmethyl)-4-piperidineethanimidate dihydrochloride was added 
and stirring was continued for 8 hours at reflux. After cooling, the reaction mixture was evaporated and the 
residue was taken up in water. The aqueous layer was treated with an ammonium hydroxide solution and 

20 the product was extracted with dichloromethane. The extract was dried, filtered and evaporated. The residue 
was purified by column chromatography over silica gel using a mixture of trichloromethane and methanol, 
saturated with ammonia. (95:5 by volume) as eluent. The pure fractions were collected and the eluent was 
evaporated, yielding 87 parts (82.7%) of 2-[t1-(phenylmethyl)-4^iperidinyl]methyl]-3H-.midazo[4.5-bh 
pyridine-3-ethanol as a residue (compound 17). 

25 In a similar manner there was also prepared: 

3-(2-ethoxyethyl)-2-[[1-(phenylmethylH-P'Peridinyl]methyl]-3H-imidazo[4.5-b]pyndine as a residue 

(compound 18). 



30 Example 13 



35 



To a stirred mixture of 36.64 parts of ethyl 4-hydroxy-1-piperidine-carboxylate and 940 parts of N.N- 
dimethylformamide were added portionwise 10 parts of a sodium hydride dispersion 50% at room 
temperature under nitrogen atmosphere. Upon complete addition, stirring was continued for ■ 1 hour at room 
temperature A solution of 45 parts of 2-chloro-1-(2-ethoxyethyl)-lH-benzimidazole in N.N-d.methylfor- 
mamide was added dropwise at 50«C. Upon completion, the whole was stirred overnight at 50°C. The 
reaction mixture was poured into ice water and the product was extracted with trichloromethane. The extract 
was dried, filtered and evaporated, yielding 50 parts (69.1%) of ethyl 4-[[1-(2-ethoxyethyl)-1H-benz.m.dazol- 
2-yl]oxy]-1-piperidinecarboxylate as a residue (compound 19). 



40 



Example 14 

A mixture of 14 parts of ethyl 4-[[3-(2-hydroxyethyl)-3H-imidazo-[4.5-b]pyridin-2-yl]amino]-1-pipe- 
45 ridinecarboxylate. 22 parts of potassium hydroxide and 160 parts of 2-propanol was stirred overnight at 
reflux temperature. The reaction mixture was evaporated and the residue was taken up in water. The 
aaueous layer was salted out with potassium carbonate and the product was extracted with tetrahydrofuran. 
The extract was dried, filtered and evaporated. The residue was crystallized from acetonitrile. The product 
was filtered off and dried, yielding 5.5 parts (52.3%) of 2-<4-piperidinylamino)-3H-imidazo(4.5-b]pyr.d.ne-3- 
50 ethanol; mp. 156.9°C (compound 20). 

In a similar manner there were also prepared: 
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and N.N-dimethyl-2-(4-piperidinylamino)-1H-ben2imida2ole-1-ethanamine; mp. 126.5°C (compound 32); 
N,N-rtethyl-2-(4-piperidinytamino)-3H^^^ (E)-2-butenedioate(1 :3); mp. 

780.8° C (compound 33) and 

1-[(2-methoxyethoxy)methyl)]-^(4-piperidinyl)^H-benzimidazol-2-amine; mp. 148.5° (compound 34). 



Example 15 

A mixture of 27 parts of ethyl hexahydro-4-[[1-[2-(2-pyrimidinylo^^ 
1H-azepine-1-carboxylate, 160 parts of 1-butanol, 28 parts of potassium hydroxide and 2 parts of water was 
stirred overnight at reflux temperature. The reaction mixture was diluted with water and the whole was 
extracted with 1-butanol. The extract was dried, filtered and evaporated. The residue was taken up in water 
and the product was extracted with dichloromethane. The extract was dried, filtered and evaporated. The 
residue was converted into the (E)-2-butenedioate salt in ethanol. The salt was filtered off and dried, 
yielding 9.77 parts (38.5%) of 2-[(hexahydro-1H-azepin-4-yl)amino]-1H-benzimida2ole-1-ethanol (E)-2- 
butenedioate(1:2); mp. 176.1°C (compound 35). 

In a similar manner there was also prepared: 
3-(2-ethoxyethyl)-N^hexahydro-1H-^ (E)-2-butenedioate(2:3); 
mp. 180.0°C (compound 36). 
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Example 16 

A mixture of 105 parts of ethyl 4-[[1-(2-ethoxyethyl)-1 H-benzimidazol-2-yl]amino]hexahydro-1 H-azepine- 
1 -carboxylate. 79 parts of potassium hydroxide and 833 parts of 1 ,2-ethanediol was stirred overnight at 
reflux temperature. The reaction mixture was distilled in vacuo and the residue was taken up in dich- 
loromethane. The organic phase was filtered and the filtrate was evaporated. The residue was purified by 
column chromatography over silica gel using a mixture of trichloromethane and methanol (90:10 by 
volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
converted into the ethanedioate salt. The salt was filtered off and crystallized from 2-propanol. The product 
was filtered off and dried, yielding 16.4 parts (9.9%) of 1-(2-ethoxyethyl)-N-(hexahydro-1H-azepin-4-yl)-lH- 
benzimidazol-2-amine ethanedioate(1:3),monohydrate (compound 37). 



Example 17 

A mixture of 140 parts of 2-[2-[2-[[1-(phenylmethyi)-4-piperidinyl] amino]-1 H-benzimidazol-1-yl]ethoxy]- 
ethanol and 480 parts of methanol was hydrogenated at normal pressure and at room temperature with 5 
parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up. the 
catalyst was filtered off over diatomaceous earth and the filtrate was evaporated. The residue was 
crystallized twice from acetonitrile. The product was filtered off and dried, yielding 53.3 parts (46.0%) of 2- 
[2-[2-(4-piperidinylamino)-lH-benzimidazol-1-yl]ethoxy]-ethanol: mp. 163.7°C (compound 38). 

In a similar manner there were also prepared: 
3-(2-ethoxyethyl)-2-(4-piperidinylmethyl)-3H-imidazo[4,5-b]pyridine (E)-2-butenedioate(2:3); mp. 177.9°C 

(compound 39): 

ethyl N-[2-[2-(4-piperidinylamino)-3H-imidazo[4,5-b]pyridin-3-yl]ethyl] glycine ethanedioate(1:3).dihydrate: 
mp. 187.8°C (compound 40) and 

N-ethyl-N-[2-[2-(4-piperidinylamino)-3H-imidazo[4.5-b]pyridin-1-yl]ethyl] acetamide: mp. 156.7°C 
(compound 41 ). 

Example 1 8 

A mixture of 16.3 parts of 9-(2-ethoxyethyl)-N-[1-(phenylmethyl)-4-piperidinyl]-9H-purin-8-amine and 200 
parts of methanol was hydrogenated at normal pressure and at room temperature with 4 parts of palladium- 
on-charcoal catalyst 10% and 6 parts of Raney nickel catalyst. After the calculated amount of hydrogen was 
taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol, saturated with ammonia. 
(90:10 by volume) as eluent. The first fraction was collected and the eluent was evaporated. The residue 
was converted into the (E)-2-butenedioate salt in methanol. The salt was filtered off and dried, yielding 1.98 
parts (8.6%) of 9-(2-ethoxyethyl)-N-(4-piperidinyl)-9H-purin-8-amine (E)-2-butenedioate(1:2),hemihydrate: 
mp. 192.8°C (compound 42). 



Example 19 

To a stirred and refluxed mixture of 13.5 parts of 2-[[1-(phenylmethyl)-4-piperidinyl]methyl]-3-[2-(2- 
propenyioxy)ethyl]-3H-imidazo-[4,5-b}-pyridine and 90 parts of methylbenzene were added dropwise 5.4 
parts of ethyl carbonochloridate. Upon complete addition, stirring was continued for 1 hour at reflux 
temperature. After cooling, the reaction mixture was diluted with water and the whole was treated with 
potassium carbonate. The product was extracted with methylbenzene. The extract was dried, filtered and 
evaporated, yielding 14 parts (75.1%) of ethyl 4-[[3-[2-(2-propenyloxy)ethyl]-3H-imidazo[4,5-b]pyridin-2-yl]- 
methyl]-1-piperidinecarboxylate as a residue (compound 43). 
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Example 20 

A mixture of 1.08 parts of 1 -chloro-2-ethoxyethane. 2.9 parts of 3-(2-ethoxyethyi)-N-(4-piperidinyl)-3H- 
imida20[4.5-b]pyridin-2-amine. 1 .06 parts of sodium carbonate and 45 parts of N.N-dimethylacetamide was 
stirred overnight at 70° C. The reaction mixture was poured into water and the product was extracted with 4- 
methyl-2-pentanone. The extract was dried, filtered and evaporated. The residue was purified by filtration 
over silica gel using a mixture of trichloromethane and methanol (96:4 by volume) as eluent The pure 
fractions were collected and the eluent was evaporated. The residue was converted into the ethanedioate 
salt in methanol. The salt was filtered off and dried, yielding 0.7 parts (12.9%) of 3-(2-ethoxyethyl)-N-[1 -(2- 
ethoxyethyl)-4-piperidinyl]-3H-imidazo[4,5-b]pyridin-2-amine ethanedioate(1:2); mp. 176.1 °C (compound 

44). 

In a similar manner there were also prepared: 

Table - 
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Comp. 
No. 



Physical 
data 
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*= (E) -2-butenedioate 



There are also prepared following similar procedures: 

1 -[(2-methoxyethoxy )methyl]-N-[1 -[2-<4-methoxypheny l)ethy l]-4-piperidiny l]-1 H-benzimidazol-2-amine (E)-2- 
45 butenedioate (1:2); mp. 164.0°C (compound 75) and 

1-[(2-methoxyethoxy)methyl]-N-{1-(2-ethoxye (E)-2-butenedioate 
(2:3); mp. 160.2°C (compound 76). 



50 



Example 21 



A mixture of 6 parts of 1-(2-bromoethyl)-1 ,3-dihydro-2H-'benzimidazol-2-one, 7.63 parts of 2-[2-[2-(4- 
piperidinylamino)-3H-imidazo[4,5-b]pyridin-2-yllethoxy]ethanol, 3 parts of sodium carbonate and 47 parts of 
N.N-dimethylacetamide was stirred overnight at 70°C. After cooling, the reaction mixture was poured into 
55 water and the product was extracted with dichloromethane. The extract was dried, filtered and evaporated. 
The residue was purified by column chromatography over silica gel using a mixture of trichloromethane and 
methanol, saturated with ammonia (95:5 by volume) as eluent. The pure fractions were collected and the 
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eluent was evaporated. The residue was crystallized twice from 2-propanone. The product was filtered off 
and dried, yielding 6.8 parts (58.4%) of l>dihydro-1-[2-[4.[[3-t2-(2-hydroxyethoxy)ethyl]-3H-imida20[4,5-b]- 
pyridin-2-yl]amino]-1-piperidinyl[ethyl]-2H-benzimida20l-2-one; mp. 177.0°C (compound 77). 
In a similar manner there were also prepared: 
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Example 22 



A mixture of 3.1 parts of 2-thiopheneethanol methanesulfonate(ester), 7 parts of 3-(2-ethoxyethyl)-N-(4- 
piperidinyl)-3H-imidazot4,5-b]pyridin-2-amine ethanedioate(1 :2), 1.6 parts of sodium carbonate and 75 parts 
of N N-dimethylacetamide was stirred overnight at 80°C. The reaction mixture was poured into water and 
the~p7oduct was extracted with 4-methyl-2-pentanone. The extract was dried, filtered and evaporated. The 
20 residue was purified by column chromatography over silica gel using a mixture of trichloromethane and 
methanol (96 4 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The 
residue was converted into the ethanedioate salt in methanol. The salt was filtered off and dried, yielding 
4.59 parts (52.7%) of 3-<2-ethoxyethyl)-N-[1-[2-(2-m^^ 
amine ethanedioate(1 2)\ mp. 21 8.2°C (compound 91 ). 



25 



30 



Example 23 

A mixture of 9 4 parts of 2-chloroacetonitrile. 30 parts of 3.(2-ethoxyethyl)-N-(4-piperidinyl)-3H-imidazo- 
[4 S-blpyridin^-amine. 11 parts of sodium carbonate and 658 parts of N.N-dimethy If orm amide was stirred 
over weekend at room temperature. The reaction mixture was poured into water and the product was 
extracted with dichloromethane. The extract was dried, filtered and evaporated. The residue was purified by 
column chromatography over silica gel using a mixture of trichloromethane and methanol (97:3 by volume) 
as eluent The pure fractions were collected and the eluent was evaporated. The residue was stirred in 2.2'- 
35 oxybispropane. The product was filtered off and dried in vacuo, yielding 7.2 parts (21.0%) of 4-[[3-(2- 
ethoxyethyi)-3H-imidazo[4,5^ m P- 141.4°C (compound 92). 

In a similar manner there were also prepared: 
N-[1 -[(2,3-dihydro-1 ,4-benzodioxin-2-^^ 
amine; mp. 140.7°C (compound 93); 
3-(2-emoxyethyl)-N-[1 -[(4-methyM 
mp. 187.9°C (compound 94); 

ethyl 4-[[3-(2-ethoxyethy l)-3H-imidazo[4.5-b]pyridin-2-yl]amino]-1 -piperidineacetate ethanedioate(1 :2); mp. 
186.5°C (compound 95); 

3-[2-[4-[[1 -[2-(dimethylamino)ethy l]-1 H-benzimidazol-2-yl]amino]-1 -piperidinyl]ethyl]-2-methy l-4H-pyndo[1 .2- 
a]pyrimidin-4-one (E)-2-butenedioate(2:5) 2-propanolate(1 :1); mp. 174.6*C (compound 96); 
3-[2-[4-[[3-[2-(diethylamino)e^ 

pyrido[1.2-a]pyrimidin-4-one (E)-2-butenedioate(1 :2) monohydrate; mp. 132.3°C (compound 97) and 
6-[2-[4-[[3-(2-ethoxyethyl)-3H-i^ 

[3,2-a]pyrimidin-5-one (E)-2-butenedioate(2:3) hemihydrate; mp. 152.4°C (compound 98). 



40 



45 



55 



Example 24 



A mixture of 3.7 parts of [(2-bromoethyl)sulfonyl]benzene, 4.34 parts of 3-(2-ethoxyethyl)-N-(4- 
piperidinyl)-3H-imidazo[4,5-blpyridin-2-amine, 2.5 parts of sodium hydrogen carbonate and 120 parts of 
ethanol was stirred for 2 hours at reflux temperature. The reaction mixture was filtered over diatomaceous 
earth and the filtrate was evaporated. The residue was taken up in water and the product was extracted with 
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4-methyl-2-pentanone. The extract was dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol (97:3 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was crystallized from 
a mixture of tetrahydrofuran and 2.2'-oxybispropane. The product was filtered off and dried, yielding 2.6 
5 parts (37.1%) of 3-(2-ethoxyethyl)-N-[l-[2-(ph^ 
amine hemihydrate; mp. 101.9°C (compound 99). 

In a similar manner there were also prepared: 
3-(2-ethoxyethyl)-N-[1-[2-(phenylthio)ethylH-piperidinyl]-3H-imidazo [4,5-b]-pyridin-2-amine; mp. 102.5°C 

(compound 100); 

10 4-[[3-(2-ethoxyethyl)-3H-imidazo[4,5-b]py^ mp. 
163.7°C (compound 101); 

3- (2-ethoxyethyl)-N-[1-(2-propenylH-piperidinyl]-3H-imidazot4,5-b]pyridin-2-amine ethanedioate(1 :2); mp: 
183.8°C (compound 102) and 

4- [[3-{2-ethoxyethyl)-3H-imidazo[4.5-^^ mp, 
75 97.8°C (compound 103). 



Example 25 

20 A mixture of 4.53 parts of chloroacetonitrile. 17.3 parts of 3-(2-ethoxyethyl)-2-(4-piperidinylmethyl)-3H- 
imidazo[4,5-b]pyridine. 6 parts of N.N-diethylethanamine and 94 parts of N,N-dimethylformamide was 
stirred for 3 hours at room temperature. The reaction mixture was poured into water and the product was 
extracted with 1,1'-oxybisethane. The extract was dried, filtered aind evaporated, yielding 23.75 parts 
(100%) of 4-[[3-(2-ethoxyethyl)-3H-imida^ as a residue 

25 (compound 104). 



Example 26 

30 To a stirred mixture of 2.6 parts of 2-(4-piperidinylamino)-3H-imidazo[4.5-b]pyridine-3-ethanol and 90 
parts of N.N-dimethylformamide were added 0.5 parts of a sodium hydride dispersion of 50%. After stirring 
for 30 minutes at room temperature. 1.2 parts of 3-bromo-1-propene were added dropwise while cooling. 
Upon complete addition, stirring was continued for 1 hour. The reaction mixture was poured into water and 
the product was extracted with trichloromethane. The extract was dried, filtered and evaporated. The 

35 residue was purified by column chromatography over silica gel using a mixture of trichloromethane and 
methanol, saturated with ammonia, (96:4 by volume) as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was converted into the ethanedioate salt in ethanoi. The salt was 
filtered off and dried, yielding 1 part (20.7%) of 2-[[1-(2-propenyl)-4-piperidinyl] amino]-3H-imidazo[4,5-b]- 
pyridine-3-ethanol ethanedioated :2); mp. 188.4°C (compound 105). 

40 

Example 27 

To a stirred and cooled (0°C) mixture of 4.34 parts of 3-(2-ethoxyethyl)-N-(4-piperidinyl)-3H-imidazo- 
45 [4,5-b]pyridin-2-amine. 1.53 parts of N.N-diethylethanamine and 130 parts of dichloromethane was added 
dropwise a solution of 1.63 parts of ethyl carbonochloridate in dichloromethane. Upon complete addition, 
the temperature was allowed to reach room temperature. The mixture was washed with water and the 
separated organic layer was dried, filtered and evaporated. The residue was purified by column chromatog- 
raphy over silica gel using a mixture of trichloromethane and ethanoi (95:5 by volume) as eluent. The pure 
so fractions were collected and the eluent was evaporated. The residue was converted into the (E)-2- 
butenedioate salt in ethanoi. The salt was filtered off and dried, yielding 2.02 parts (25.1%) of ethyl 4-[[3-(2- 
ethoxyethyl)-3H-imidazo-[4.5-b]pyridin-2-yl]amino]-1-piperidinecarboxylate (E)-2-butenedioate(2:3); mp. 
153.8°C (compound 106). 

In a similar manner there was also prepared: 
55 ethyl 4-[[1-(2-ethoxyethyl)-1H-imida2o[4,5-c]pyridin-2-yl]amino]-1-piperidinecarboxylate ethanedioate(2:5); 

mp. 157.5°C (compound 107). 
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Example 28 

A mixture of 3 parts of 3-(2-ethoxyerJiyl)-N-(4-piperi^ 3 parts of 

poly(oxymethylene), 1 part of a solution of thiophene in methanol 4%, 120 parts of methanol and 5 parts of 

5 acetic acid, potassium salt was hydrogenated at normal pressure and at room temperature with 2 parts of 
palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up. the catalyst 
was filtered off over diatomaceous earth and the filtrate was evaporated. The residue was taken up in water 
and treated with a sodium hydroxide solution. The product was extracted with dichloromethane. The extract 
was dried, filtered and evaporated. The residue was converted into the hydrochloride salt in 2-propanone 

70 and 2-propanol. The salt was filtered off and dried, yielding 2 parts (72.8%) of 3-(2-ethoxyethyl)-N-(1- 
methyl-4-piperidinyl)-3H-imida20[4 t 5-b]pyridin-2-amine dihydrochloride; mp. 260.4°C (compound 108). 
In a similar manner there were also prepared 
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In a similar manner there are also prepared: 

1 -[(2-methoxyethoxy)methyl]-N-(1 -methy l-4-piperidinyi)-1 H-benzimidazol-2-amine (E)-2-butenedioate (1 :2); 
so mp. 200.5°C (compound 118); and 

Nethyl-N-[2-[2-[(1 -methyl-^ (compound 
?19). 
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Example 29 

A mixture of 28 parts of 2-(4-piperidinylamino)-3H-imidazo[4.5-b]-pyridine-3-ethanol. 20 parts of benzal- 

dyhyde. 2 parts of a solution of thiophene in methanol 4% and 160 parts of methanol was hydrogenated at 
5 normal pressure and at room temperature with 3 parts of palladium-on-charcoal catalyst 10%. After the 

calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. 

The residue was taken up in trichloromethane and the whole was extracted with an acidic aqueous solution. 

The extract was washed three times with trichloromethane and treated with a sodium hydroxide solution. 

The product was extracted with dichloromethane. The extract was dried, filtered and evaporated. The 
10 residue was stirred in l,r-oxybisethane. The solid product was filtered off and dried, yielding 25.2 parts 

(65.1%) of 2-[[1-(phenylmethyl)-4-piperidinyl]am mp. 125.7°C 

(compound 120). 

In a similar manner there were also prepared: 
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Example 30 

A mixture of 2.4 parts of 2-bromo-5-methyl-1 ,3,4-thiadiazole. 5 parts of N-[1-(2-aminoethyl)-4- 
piperidinyl]-3-(2^thoxyethyl)-3H-imidazo[4 t 5-b]pyridin-2-amine, 1 .6 parts of sodium carbonate and 47 parts 
of N,N-dimethylacetamide was stirred overnight at 120°C. After cooling, the reaction mixture was poured 
into" water and the product was extracted with trichloromethane. The extract was dried, filtered and 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol, saturated with ammonia (97:3 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was converted into the ethanedioate salt in 
ethanol. The salt was filtered off and dried, yielding 1.23 parts (13.2%) of 3-(2-ethoxyethyl)-N-[1.{2-[(5- 
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methyl-1 ,3,44hiadiazol-2-yl)amm ethanedioate(1:2) t 
hemihydrate; mp. 197.3°C. (compound 129). 

In a similar manner there is also prepared: 
N-[2-[4-[[3-(2-ethoxyethyl-3H-im^ 
5 (compound 130). 



Example 31 

ro A mixture of 1 .7 parts of 2-chloropyrimidine, 4.33 parts of 4-[[3-(2-ethoxyethyl)-3H-imidazo[4,5-b]pyridin- 

2- yI]methyl]-1-piperidineethanamine, 1.7 parts of sodium hydrogen carbonate and 40 parts of ethanol was 
stirred overnight at reflux temperature. The reaction mixture was evaporated and the residue was poured 
into water. The product was extracted with trichloromethane. The extract was dried, filtered and evaporated, 
jhe residue was purified by column chromatography over silica gel using a mixture of trichloromethane and 

is methanol, saturated with ammonia, (95:5 by volume) as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was converted into the ethanedioate salt in a mixture of ethanol and 2- 
propanone. The salt was filtered off and dried, yielding 4.97 parts (48.7%) of N-[2-[4-[[3-(2-ethoxyethyl)-3H- 
imidazo[4,5-b]pyridin-2-yl]methyl]-1-piperidinyl]ethyl]-2-pyrimidinamine ethanedioate(1 :3); mp. 1 19.7°C 
(compound 131). 

20 In a similar manner there was also prepared: 

3- (2-ethoxyethyl)-N-[1-[2-(2-pyrimid^ mp. 
149.6°C (compound 132). 



25 Example 32 

To a stirred mixture of 1 part of a sodium hydride dispersion 50% and 94 parts of N.N-dimethylfor- 
mamide was added dropwise a solution of 5.5 parts of 4-[[3-(2-ethoxyethyl)-3H-imidazo[4 1 5-b]pyridin-2-yl]- 
amino]-1-piperidineethanol in N, N-dimethyiformamide. Upon complete addition, stirring was continued for 

30 15 minutes at room temperature. 1.9 Parts of 2-chloropyrimidine were added portionwise and upon 
completion, stirring was continued for 2 hours at room temperature. The reaction mixture was decomposed 
with water and the product was extracted with dichloromethane. The extract was dried, filtered and 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent 

35 was evaporated. The residue was converted into the ethanedioate salt in ethanol. The salt was filtered off 
and dried, yielding 3.4 parts (34.8%) of 3-(2-ethoxyethyl)-N-[1-[2-(2-piy^ 
imidazo-[4.5-b]pyridin-2-amine ethanedioate(1 :2); mp. 185.7°C (compound 133). 

In a similar manner there was also prepared: 
3_(2-ethoxyethy})-2-[[H2-(2-pyri 

40 ethanedioate(1 :2); mp. 140.2°C (compound 134). 



Example 33 

45 A mixture of 1.5 parts of isothiocyanatomethane, 6.6 parts of N-[1-(2-aminoethyl)-4-piperidinyl]-3-(2- 
ethoxyethyl)-3H-imidazo[4,5-b]pyridin-2-amine and 135 parts of tetrahydrofuran was stirred overnight at 
room temperature. The reaction mixture was evaporated and the residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol (96:4 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was converted into 

so the ethanedioate salt in ethanol. The salt was filtered off and dried, yielding 1 .2 parts (9.9%) of N-[2-{4-[[3- 
(2^thoxyethyl)-3H-imidazoK ethanedioate(1:2), 
monohydrate; mp. 166.8°C (compound 135). 

55 
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Example 34 

To a stirred and cooled (-10°C) mixture of 15 parts of carbon disulfide, 6.2 parts of N,N- 
methanetetraylbislcyclohexanamine] and 90 parts of tetrahydrofuran was added dropwise a solution of 8.6 
parts of 4-[[3-(2^thoxyethyl)-3H-imidazo(4,5-b]pyridin-2-yl]methyl]-1-piperidineeth in 
tetrahydrofuran. Upon complete addition, the reaction mixture was stirred for 1 hour at room temperature. 
The whole was evaporated, yielding 11.2 parts (100%) of 3-(2-ethoxyethyi)-2-[[1-(2-isothiocyanatoethyi)-4- 
piperidinyl]methyl]-3H-imida20[4.5-b]pyridine as a residue (compound 136). 

In a similar manner there was also prepared: 
3-(2-ethoxyethyl)-N-[1 -(2-isothiocyanatoethylH-piperidinyl]-3H-imida2o[4.5-b]pyridin-2-amine as a residue 

(compound 137). 



Example 35 

15 

A mixture of 3.3 parts of 3.4-pyridinediamine, 11.2 parts of 3-(2-ethoxyethyl)-2-[[1-(2- 
isothiocyanatoethyl)-4-piperidinyl]methyl]-3H-imidazo[4,5-b]-pyridine and 90 parts of tetrahydrofuran was 
stirred overnight at reflux temperature. The reaction mixture was evaporated, yielding 14.5 parts (100%) of 
N.(4-amino-3-pyridinyl)-NH2-[4[[3-(2-ethoxyethyl)-3H-imidazo[4 
20 thiourea as a residue (compound 138). 

In a similar manner there was also prepared: 
N-(4-amino-3-pyridinyl)-N42-[44^ 

thiourea as a residue (compound 139). I 

25 

Example 36 

A mixture of 14.5 parts of N-(4-amino-3-pyridinyl)-N'-[2-[^ 
yl]methyl]-1-piperidinyl]ethyl] thiourea, 9.7 parts of mercury(N) oxide and 90 parts of tetrahydrofuran was 
stirred for 1 hour at reflux temperature. The reaction mixture was filtered while hot over diatomaceous earth 
and the filtrate was evaporated. The residue was purified by column chromatography over silica gel using a 
mixture of trichloromethane and methanol, saturated with ammonia, (90:10 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was converted into the (E)-2- 
butenedioate salt in ethanol. The salt was filtered off and dried in a dry pistol at 90°C, yielding 6.78 parts 
(24.5%) of N-[2-[4-[[3-(2-ethoxyethyl)-3^ -piperidiny1]ethyl]-1 H-imidazo- 

[4.5-c]pyridin-2-amine (E)-2-butenedioate(1:4). hemihydrate: mp. 171.4°C (compound 140). 

In a similar manner there was also prepared: 
3-(2-ethoxyethy l)-N[1 -H2-[(1 ^ 

pyridin-2-amine (E)-2-butenedioate(2:9); mp. 193.6°C (compound 141). 



Example 37 

To a stirred mixture of 1.12 parts of 3-furancarboxylic acid. 2.02 parts of N.N-diethylethanamine and 
45 1 95 parts of dichloromethane were added 2.6 parts of 2-chloro-1-methylpyridinium iodide at room tempera- 
ture. After stirring for 1 hour, 3.3 parts of N-[1-(2-aminoethyl)-4-piperi 

b]pyridin-2-amine were added and stirred overnight at room temperature. The mixture was poured into 
water and the layers were separated. The organic layer was dried, filtered and evaporated. The residue was 
purified by column chromatography over silica gel using a mixture of trichloromethane and methanol (96:4 

so by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
converted into the ethanedioate salt in ethanol. The salt was filtered off and dried, yielding 2.19 parts 
(36.1 %) of N-[2-[4.[[3-(2-ethoxyethyl)-3H-imidazo[4,5-b]pyridin-2-yl]-amino]-1 -piperidinyl]ethyl]-3-furancar- 
boxamide ethanedioate(1:2); mp. 160.7°C (compound 142). 
In a similar manner there were also prepared: 

55 N-{2-[4-[[3-(2-ethoxyethyl)-3H-imida2of4,5-b]pyridin-2-yl]amino]-1 -piperidinyl]ethyl]-1 -methyl- 1 H-pyrrole-2- 
carboxamide ethanedioate(1:2); mp. 188.9°C (compound 143): 
N .[2-[4-[[3-(2-ethoxyethyl)-3^ 
mp. 116.7°C (compound 144); 

35 
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N-[2-[4-[[3-(2-ethoxyethyl)-3m ridinyl]ethyl]-3-furancarboxamide 

ethanedioate(1 :1); mp. 207.5°C (compound 145) and 
N[2-[4-[[3-(2-ethoxyethy^ 

carboxamide; mp. 145.2°C (compound 146). 
In a similar manner there is also prepared: 
2-amino-N-[2-[4-[[3-(2-ethoxyethyl)-3H-imida2o[4,5-b]pyri 
(compound 147). 

Example 38 

Through a stirred mixture of 8.7 parts of 3-(2^thoxyethyl)-N(4-piperidinyl)-3H-imida20[4,5-b]pyridin-2- 
amine and 160 parts of methanol was bubbled oxirane during 15 minutes. After stirring for 2 hours at room 
temperature, the mixture was evaporated. The residue was purified by column chromatography over silica 
gel using a mixture of trichloromethane and methanol, saturated with ammonia, (95:5 by volume) as eluent 
The pure fractions were collected and the eluent was evaporated. The residue was stirred in 2,2' - 
oxybispropane. The product was filtered off and dried, yielding 4.4 parts (43.9%) of 4-[[3-(2-ethoxyethyl)- 
3H-imida20[4,5-b]pyridin-2-yl]amino]-1-piperidineethanol; mp. 94.3 °C (compound 148). 

In a similar manner there was also prepared: 
4-[[3^2^thoxyethyl-3H-imida20[4,5-b]pyridin-2-yl]methyl]-1-piperidineethanol (E)-2-butenedioate(2:3); mp. 

146.8°C (compound 149). 
Example 39 

A mixture of 5.4 parts of 2-(phenoxymethyl)oxirane, 7.0 parts of 3-(2-ethoxyethyl)-N-(4-piperidinyl)-3H- 
imidazo[4,5-b]pyridin-2-amine ethanedioate(1:2), 6.4 parts of sodium carbonate and 64 parts of 2-propano! 
was stirred for 20 hours at reflux temperature. The reaction mixture was evaporated and the residue was 
taken up in water. The product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered and 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent 
was evaporated. The residue was converted into the hydrochloride salt in a mixture of 2-propanol and 
ethanol. The salt was filtered off and dried, yielding 3.1 parts (40.3% of 4-[[3-(2-ethoxyethyl)-3HHmidazo- 
[4,5-b] pyridin-2-yl]amino]a-(phenoxymethyl)-1-piperidineethanol dihydrochloride; mp. 250.7°C (compound 
150). 



Example 40 

A mixture of 1.58 parts of 2-ethenylpyridine, 7 parts of 3-{2-ethoxyethyl)-N^4-piperidinyl)-3H-imida20- 
[4,5-b]pyridin-2-amine ethanedioate (1:2), 1.8 parts of sodium carbonate and 80 parts of 1-butanol was 
stirred overnight at reflux temperature. The reaction mixture was evaporated and the residue was taken up 
in trichloromethane. The organic layer was washed twice with water, dried, filtered and evaporated. The 
residue was converted into the hydrochloride salt in 2-propanol. The salt was filtered off and dried in a dry 
pistol at 100 Q C, yielding 1.67 parts (21.7%) of 3-(2-ethoxyethyl)-N-[1-[2-(2-pyridinyl)ethyl]-4-piperidtnyl]-3H- 
imidazcK4,5-b]pyridin-2-amine trihydrochloride. hemihydrate; mp. 229.1 °C (compound 151). 

In a similar manner there was also prepared: 
3.(2-ethoxyethyl)-2-[[1-[2-(2-pyridm^ ethanedioate- 
(1:3); mp. 157.8°C (compound 152). 



Example 41 

To a stirred mixture of 4.32 parts of N-[1-(2-ethoxyethyl)-4-piperidinyl]-1H-benzimidazol-2-amine and 
135 parts of N,N-dimethylformamide were added 0.75 parts of a sodium hydride dispersion 50% under 
nitrogen atmosphere. After stirring for 30 minutes at room temperature, a solution of 1 .63 parts of 1 -chloro- 
2-ethoxyethane in N,N-dimethylformamide was added dropwise to the thus obtained mixture at 50 °C. Upon 
complete addition, stirring was continued overnight at 50° C. The reaction mixture was poured into water 
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and the product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered and evaporated. 
The residue was purified by column chromatography over silica gel using a mixture of trichloromethane and 
methanol, saturated with ammonia, (98:2 by volume) as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was converted into the ethanedioate salt in ethanol. The salt was 
5 filtered off and dried, yielding 3.2 parts (39.5%) of 1-(2^thoxyethyl)-N-[1-(2-ethoxyethyl)-4-piperidinyl]-1H- 
benzimidazol-2-amine ethanedioate(1:2); mp. 184.7°C (compound 153 ). 
In a similar manner there were also prepared: 
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and ethyl 4-[[1-[(methoxyethyoxy)methyl]-1 H-benzimida2ol-2-yl]amino]-1-piperidinecarboxylate: mp. 
1 02.2 °C (compound 167). 
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Example 42 

To a stirred mixture of 4.13 parts of 2-[(l-methyl-4-piperidinyl) aminoK*H-imidazo[4,5-b]pyridine-3- 
ethanol and 90 parts of KN-dimethylformamide were added 0.75 parts of a sodium hydride dispersion 
5 50% After stirring for 30 minutes at room temperature, 1.7 parts of 2-chioropyrimidine were added. The 
whole was stirred for 1 hour at room temperature and the reaction mixture was poured into water. The 
product was extracted with trichloromethane. The extract was dried, filtered and evaporated. The residue 
was crystallized from acetonitrile. The product was filtered off and dried, yielding 1.7 parts (32.0%) of N-(l- 
methyl-4-piperidinyl)-3-[2-(2-pyrimidinylo)cy)ethyl]-3H-im rnp. 1 58.1 °C 

io (compound 168). 

In a similar manner there were also prepared: 
N-(4-piperidinyl)-3-[2-(2-pyri ethanedioate(1 :2); mp. 

172.4° C (compound 169); 

N-<1-methyl-4-piperidinyl)-3-[2^ ethanedioate(1:2); 
15 mp. 1 88.1 ° C (compound 1 70); 

2-[[1-(phenylmethyl)-4-piperid^^ as a residue 

(compound 171); 

ethyl hexahydro-4-[[1-[2-(2-pyrimidinyloxy^ as 
a residue (compound 172) and 
20 N-(l-methyM-piperidinyl)^ (E)-2-butenedioate- 
(1:3); mp. 196.2°C (compound 173). 



25 



30 



35 



Example 43 

To a stirred solution of 11.9 parts of 2-[[1-(phenylmethyl)-4.piperidinyl]amino]-3H-imida2o[4,5-b]- 
pyridine-3-ethanamine in 160 parts of N,N-dimethylformamide were added 4.41 parts of ethyl carbonoch- 
loridate and 4.05 parts of N t N-diethylethanamine. The reaction mixture was heated slowly to 50°C and 
stirred first for 18 hours at this temperature and then for 18 hours at 70°C. The reaction mixture was 
evaporated and the residue was taken up in a solution of sodium carbonate in water. The product was 
extracted with dichloromethane. The extract was washed with water, dried, filtered and evaporated. The 
residue was purified by column chromatography over silica gel using a mixture of trichloromethane and 
methanol (90:10 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. 
The residue was converted into the ethanedioate salt in 2-propanol. The salt was filtered off and crystallized 
twice from ethanol. The product was filtered off and dried, yielding 6.6 parts (26.7%) of ethyl N[2»[2-[[1- 
(phenylmethylM-piperidinyl]am^ ethanedioate(l:3). mon- 

hydrate; mp. 169.5°C (compound 174). 



40 Example 44 

A mixture of 1.6 parts of poly(oxymethylene), 8.1 parts of ethyl 4-[[1-(2-aminoethyl)-1H-benzimidazol-2- 
yl]amino]-1-piperidinecarboxylate and 200 parts of methanol was hydrogenated at normal pressure and at 
room temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of 
hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was 
purified by column chromatography over silica gel using a mixture of trichloromethane and methanol, 
saturated with ammonia, (95:5 by volume) as eluent. The pure fractions were collected and the eluent was 
evaporated, yielding 9.2 parts (100%) of ethyl 4-[[1-[2.(dimethylamino)ethyl]-1H-benzimidazol-2-yllamino]-l- 
piperidinecarboxylate as a residue (compound 175). 



45 



50 



Example 45 



7.8 Parts of N^thyl-2H[1-(phenylmethylH-piperidinyl]amino]-3H-imidazo[4,5-b]pyridin-3-ethanamine 
55 were taken up in 75~parts of trichloromethane. 1 .51 Parts of acetic acid anhydride were added (exothermic 
reaction). The reaction mixture was stirred for 18 hours at room temperature. The whole was filtered over 
silica gel using a mixture of trichloromethane and methanol, saturated with ammonia (95:5 by volume) as 
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eluent The pure fractions were collected and the eluent was evaporated. The residue was taken up in 
methylbenzene and the whole was evaporated again, yielding 8.5 parts (100%) of N-ethyl-N-[2-[2-[[1- 
(phenylmethyl)-4-piperidinyl]amino]-3H-imida20[4,5-b]pyridin-3-yl]ethyl] acetamide as a residue (compound 

176). 



Example 46 

A mixture of 2.7 parts of a sodium hydride dispersion 50% and 282 parts of N,N-dimethylforrnamide 
10 was stirred at room temperature under nitrogen atmosphere. 18.8 Parts of ethyl 4-[[3-(2-ethoxyethyl)-3H- 
imidazot4,5-b]pyridin-2-yl]amino]-1-piperidinecarboxylate were added portionwise to the previous mixture. 
Upon complete addition, stirring for continued for 1 hour at room temperature. 10 Parts of (bromomethyl)- 
benzene were added dropwise and upon completion, stirring was continued for 1 hour. The reaction mixture 
was decomposed with water and the product was extracted with 4-methyl-2-pentanone. The extract was 
75 dried, filtered and evaporated. The residue was purified by column chromatography over silica gel using a 
mixture of trichloromethane and ethanol (98:2 by volume) as eluent. The pure fractions were collected and 
the eluent was evaporated. The residue was crystallized from 2,2'-oxybispropane. The product was filtered 
off and dried, yielding 3.2 parts (13.6%) of ethyl 4-[[3-(2-ethoxyethyl)-3H-imidazo[4,5-b]pyridin-2-yl> 
(phenylmethyl)amino]-1-piperidinecarboxylate; mp. 115.0°C (compound 177). 
20 In a similar manner there was also prepared: 

ethyl 4-[t3-(2-ethoxyethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methylamino]-1-piperidinecarboxylate as a residue 

(compound 178). 
25 Example 47 

A mixture of 23.75 parts of 4-[[3-(2-ethoxyethyl)-3H-imidazo[4,5-b] pyridin-2-yl]methyl]-1- 
piperidineacetonitrile and 400 parts of methanol, saturated with ammonia was hydrogenated at normal 
pressure and at room temperature with 6 parts of Raney nickel catalyst. After the calculated amount of 
30 hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated, yielding 22.7 parts 
(100%) of 4-[[3-(2-ethoxyethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methyl]-1-piperidineethanamine as a residue 
(compound 179). 

In a similar manner there was also prepared: 
N-[1-(2-aminoethyl)-4-piperidinyl]-3-(2-ethoxyethyl)-3H-imidazo[4,5-b] pyridin-2-amine as a residue 

35 (compound 180). 



Example 48 

40 A mixture of 10.4 parts of ethyl 4-[[1-(cyanomethyl)-1H-benzimidazol-2-yl]amino]-1-piperidinecarbox- 
ylate and 160 parts of methanol, saturated with ammonia was hydrogenated at normal pressure and at room 
temperature with 2 parts of Raney nickel catalyst. After the calculated amount of hydrogen was taken up, 
the catalyst was filtered off and the filtrate was evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol (90:10 by volume) as 

45 eluent. The pure fractions were collected and the eluent was evaporated. The residue was converted into 
the ethanedioate salt in 2-propanol. The salt was filtered off and crystallized from ethanol. The product was 
filtered off and dried, yielding 6.5 parts (39.5%) of ethyl 4-[[1-(2-aminoethyl)-1H-benzimidazol-2-yl]amino]-1- 
piperidinecarboxylate ethanedioate(1:2),monohydrate; mp. 176.1 °C (compound 181). 

50 

Example 49 

A mixture of 5.5 parts of ethyl 4-t[3(2-ethoxyethyl)-3H-imidazo[4,5-b]pyridin-2-yl]amino]-1- 
piperidineacetate, 15 parts of a sodium hydroxide solution 1 N, 100 parts of water and 16 parts of ethanol 
55 was stirred overnight at room temperature. The reaction mixture was evaporated. The residue was taken up 
in water, washed with dichloromethane and purified by column chromatography over silica gel using a 
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mixture of trichloromethane and methanol, saturated with ammonia, (80:20 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was crystallized from 2-propanol. The 
product was filtered off and dried, yielding 1 part (19.1%) of 4.[[3-(2-ethoxyethyl>3H-imidazo[4,5-b]pyridin- 
2-yl]amino]-1-piperidineacetic acid; mp. 227.3°C (compound 182). 

Example 50 

2.4 Parts of a sodium hydride dispersion 50% were added portionwise to 147 parts of N,N-dimethyifor- 
mamide under nitrogen atmosphere. Upon complete addition, 12.5 parts of N-[1-(2-ethoxyethyl)-4- 
piperidinyl]-1H-beiTzimidazol-2-amine were added portionwise to the previous mixture. Upon completion, 
stirring was "continued for 1 hour at room temperature. The whole was cooled and 9.85 parts of 2- 
(bromomethoxy)ethyl acetate were added (exothermic reaction). The reaction mixture was stirred for 2 
hours at room temperature. The mixture was decomposed with water and the product was extracted with 
trichloromethane. The extract was dried, filtered and evaporated. A mixture of the residue and 160 parts of 
methanol, saturated with ammonia was stirred for 5 hours at room temperature. The reaction mixture was 
evaporated and the residue was purified by column chromatography over silica gel, using a mixture of 
trichloromethane and methanol, saturated with ammonia (95:5 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from 4-methyl-2-pentanone. 
The produce was filtered off and dried, yielding 0.98 parts (6.3%) of 2-[2-[2[[1-(ethoxyethyl)-4-piperidinyl]- 
amino]-1H-benzimidazol-1-yl]methoxy]ethanol; mp. 109.0°C (compound 183). 

In a similar manner there were also prepared: 
ethyl 4-[[i-[(2-hydroxyethoxy)methyl]-1H-be ™P- 142.8°C 

(compound 184) and 

2-[[2-[[1 .[2-(4-methoxyphenyi)ethyl]-4-piperidinyl]amino]-1 H-benzimidazol-1 -yl]methoxyl]ethanol; mp. 
142.0°C (compound 185). 

In a similar manner there is also prepared: 
2-[[2-[(1-methyl-4-piperidinyl)amino]-1 H-benzimidazol-1 -yl]methoxy] ethanol (E)-2-butenedioate (1:2): mp. 
192.1 °C (compound 186). 



Example 51 

A mixture of 20 parts of ethyl [2-[2-[[1-(phenylmethyl)-4-piperidinyl] amino]-3H-imidazo[4,5-b]-pyridin-3- 

35 yl]ethyl]carbamate. 26.3 parts of potassium hydroxide and 200 parts of 2-propanol was stirred for 1.5 hour 
at reflux temperature. The reaction mixture was evaporated and the residue was taken up in water. The 
whole was evaporated again. The residue was taken up in a small amount of water and the product was 
extracted with dichloromethane. The extract was dried, filtered and evaporated. The residue was purified by 
column chromatography over silica gel using a mixture of trichloromethane and methanol, saturated with 

40 ammonia. (90:10 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. 
The residue was boiled in 2.2'-oxybispropane (+ activated charcoal) and the whole was filtered over 
diatomaceous earth. The filtrate was allowed to crystallize. The crystallized product was filtered off (the 
filtrate was set aside) and dried, yielding a first fraction of 6.7 parts (40.6%) of 2-[[1-(phenylmethyl)-4- 
piperidinyl]amino]-3H-imidazo[4,5-b]pyridine-3-ethanamine. The filtrate, which was set aside (see above) 

45 was evaporated, yielding a second fraction of 6.6 parts (40.0%) of 2-[[1-(phenylmethyl)-4-piperidinyl]amino]- 
3H-imidazo[4,5-b]pyridine-3-ethanamine. Total yield : 13.3 parts (80.6%) of 2-[[1-(phenylmethyl)-4- 
piperidinyl]amino]-3H-imidazo[4,5-b]pyridine-3-ethanamine; mp. 101.7°C (compound 187). 

In a similar manner there are also prepared: 
N-ethyl-2-[[1-(phenylmethyl)-4-piperidiny0^ trihydrochloride; 

so mp. 279.4°C (compound 188). 



Example 52 

To a stirred solution of 3.46 parts of ethyl N-[2-[2-(4-piperidinylamino)-3H-imidazo[4,5-b]pyridin-3-yl]- 
ethyl]glycine and 25 parts of water were added 1.12 parts of potassium hydroxide. After stirring for 18 hours 
at room temperature, the reaction mixture was washed with dichloromethane and acidified with concentrated 
hydrochloric acid. The whole was evaporated to dry and the residue was purified by reversed phase 
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chromatography (HPLC) over Li Chroprep RP 18 using a mixture of 80% of methanol and 20% of water 
containing 0.25% of ammonium acetate as eluent. The desired fraction was collected and the eluent was 
evaporated. The residue was converted into the hydrochloride salt in 2-propanol, ethanol and hexane. The 
salt was dried, yielding 1.18 parts (26.4%) of N-[2-[2-(4-piperidinylamino)-3H-imidazo[4,5-b]pyridin-3-ylh 
5 ethyllglycine dihydrochloride, trihydrate; mp. 242.6°C (compound 189). 
In a similar manner there are also prepared: 
a .[2-[2-[(1-methyl-4-piperidinyl)amino]-3H-imida20[4,5-b]pyridin-3-yl]ethyl]oxy]acetic acid; mp. 214.8°C 

(compound 190). 

a -[2-[2-[[1-(phenylmethyl)-4-piperidinyl]amin^ acid hemi- 

70 hydrate; mp. 140.1 °C (compound 191). 



Example 53 

75 To a stirred mixture of 21 parts of a lithium tetrahydroaluminate solution 1 M in 1 .V-oxybisethane in 45 
parts of tetrahydrofuran was added dropwise a solution of 4.9 parts of ethyl 4-[[3-(2-ethoxyethyl)-3H- 
imidazo[4,5-b]pyridin-2-yl]methylamino]-1-piperidinecarboxylate in 45 parts of tetrahydrofuran during 10 
minutes under nitrogen atmosphere. Upon completion addition, stirring was continued for 1 hour at reflux 
temperature. After cooling, the reaction mixture was decomposed with ethyl acetate, a sodium hydroxide 

20 solution 15% and 5 parts of water. The whole was filtered over diatomaceous earth and the filtrate was 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane. methanol and methanol, saturated with ammonia (95:2.5:2.5 by volume) as eluent. The 
pure fractions were collected and the eluent was evaporated. The residue was converted into the (E)-2- 
butenedioate salt in 2-propanol. The salt was filtered off and dried, yielding 3.2 parts (40.5%) of 3-(2- 

25 ethoxyethyl)-N«methyl-N-(1-me^ (E)-2-butenedioate(2:5); 
mp. 153.5°C (compound 192). 

In a similar manner there was also prepared: 
3-<2-ethoxyethyl)-N-(1-methyl-4-pip^^ hemi ~ 
hydrate; mp. 68.3° C (compound 193). 

30 

C. Pharmacological Examples 

The useful antihistaminic properties of the compounds of formula (I) are demonstrated in the following 
35 test procedure. 



Example 54 

40 Protection of rats from compound 48/80-induced lethality 

Compound 48/80, a mixture of oligomers obtained by condensation of 4-methoxy-N-methylben- 
zeneethanamine and formaldehyde has been described as a potent histamine releasing agent (Int. Arch. 
Allergy, 13, 336 (1958)). The protection from compound 48/80-induced lethal circulatory collapse appears to 

45 be a simple way of evaluating quantitatively the antihistaminic activity of test compounds. Male rats of an 
inbred Wistar strain, weighing 240-260 g were used in the experiment. After overnight starvation the rats 
were transferred to conditioned laboratories (temp. = 21 ± 1°C, relative humidity = 65 ± 5%). The rats 
were treated subcutaneously or orally with a test compound or with the solvent (NaCI solution. 0.9%). One 
hour after treatment there was injected intravenously compound 48/80, freshly dissolved in water, at a dose 

so of 0.5 mg/kg (0.2 ml/100 g of body weight). In control experiments, wherein 250 solvent-treated animals 
were injected with the standard dose of compound 48/80, not more than 2.8% of the animals survived after 
4 hours. Survival after 4 hours is therefore considered to be a safe criterion of a protective effect of drug 
administration. The ED^-values of the compounds of formula (I) are listed in Table 1 . Said ED M -vaiues are 
the values in mg/kg body weight at which the tested compounds protect 50% of the tested animals against 

55 compound 48/80-induced lethality. 
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Table 1 
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compound no • 


compound 48/80 

rats-ED5Q in mg/kg 
body weight 




45 


0.02 
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0.01 
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0.04 
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0.04 
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0.02 
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0.02 
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0.02 i 
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0.04 
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0.04 
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Compound No. 


compound 4 8/80 
lethality test in 
rats-ED5Q in mg/kg 
body weight 




73 


0.01 




80 


0.02 


TO 








82 


0 .04 




100 


0.04 




108 


0.04 




115 


0.04 




126 


0 . 04 




131 


0.02 


20 


132 


0.01 




133 


0.02 




134 


0.005 




. 141 


0.02 


25 








142 


0.04 




143 


0.02 




144 


0.02 


30 


151 


0.02 




152 


0.005 



35 

22 Composition Examples 

The following formulations exemplify typical pharmaceutical compositions in dosage unit form suitable 
for systemic administration to animal and human subjects in accordance with the instant invention. "Active 
40 ingredient" (A.I.) as used throughout these examples relates to a compound of formula (I) or a pharmaceuti- 
cally acceptable acid addition salt thereof. 



Example 55 : ORAL DROPS 

500 Grams of the A.I. was dissolved in 0.5 liters of 2-hydroxypropanoic acid and 1.5 liters of the 
polyethylene glycol at 60-80°C. After cooling to 30-40°C there were added 35 liters of polyethylene glycol 
and the mixture was stirred well Then there was added a solution of 1750 grams of sodium saccharin in 2.5 
liters of purified water and while stirring there were added 2.5 liters of cocoa flavor and polyethylene glycol 
q.s. to a volume of 50 liters, providing an oral drop solution comprising 10 milligrams of the A.I. per milliliter. 
The resulting solution was filled into suitable containers. 



Exampje 56 : ORAL SOLUTION 

9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoate were dissolved in 4 
liters of boiling purified water. In 3 liters of this solution were dissolved first 10 grams of 2,3-dihydrox- 
ybutanedioic acid and thereafter 20 grams of the A.I. The latter solution was combined with the remaining 
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part of the former solution and 12 liters 1 f 2.3-propanetriol and 3 liters of sorbitol 70% solution were added 
thereto. 40 Grams of sodium saccharin were dissolved in 0.5 liters of water and 2 milliliters of raspberry and 
2 milliliters of gooseberry essence were added. The latter solution was combined with the former, water was 
added q.s. to a volume of 20 liters providing an oral solution comprising 20 milligrams of the active 
5 ingredient per teaspoonful (5 milliliters). The resulting solution was filled in suitable containers. 

Example 57 : CAPSULES 

10 20 Grams of the A.L, 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams lactose, 0.8 grams 
colloidal silicon dioxide, and 1.2 grams magnesium stearate were vigorously stirred together. The resulting 
mixture was subsequently filled into 1000 suitable hardened gelating capsules, comprising each 20 
milligrams of the active ingredient. 

75 

Example 58 : FILM-COATED TABLETS 
Preparation of tablet core 

20 A mixture of 100 grams of the A.I., 570 grams lactose and 200 grams starch was mixed well and 
thereafter humidified with a solution of 5 grams sodium dodecyl sulfate and 10 grams polyvinylpyrrolidone 
(Kollidon-K 90®) in about 200 milliliters of water. The wet powder mixture was sieved, dried and sieved 
again. Then there was added 100 grams microcrystalline cellulose (Avicel®) and 15 grams hydrogenated 
vegetable oil (Sterotex ®). The whole was mixed well and compressed into tablets, giving 10.000 tablets. 

25 each containing 1 0 milligrams of the active ingredient. 



Coating 

30 To a solution of 10 grams methyl cellulose (Methocel 60 HG®) in 75milliliters of denaturated ethanol 
there was added a solution of 5 grams of ethyl cellulose (Ethocel 22 cps ®) in 150 milliliters of 
dichloromethane. Then there were added 75 milliliters of dichloromethane and 2.5 milliliters 1,2,3-pro- 
panetriol. 10 Grams of polyethylene glycol was molten and dissolved in 75 milliliters of dichloromethane. 
The latter solution was added to the former and then there were added 2.5 grams of magnesium 

35 octadecanoate, 5 grams of polyvinylpyrrolidone and 30 milliliters of concentrated colour suspension 
(Opaspray K-1-2109®) and the whole was homogenated. The tablet cores were coated with the thus 
obtained mixture in a coating apparatus. 

40 Example 59 : INJECTABLE SOLUTION 

1 .8 Grams methyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydroxybenzoate were dissolved in about 
0.5 liters of boiling water for injection. After cooling to about 50°C there were added while stirring 4 grams 
lactic acid, 0.05 grams propylene glycol and 4 grams of the A.L. The solution was cooled to room 
45 temperature and supplemented with water for injection q.s. ad 1 liter volume, giving a solution of 4 
milligrams A.I. per milliliters. The solution was sterilized by filtration (U.S.P. XVII p. 811) and filled in sterile 
containers. 

so Example 60 : SUPPOSITORIES 

3 Grams A.I. was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in 25 milliliters 
polyethylene glycol 400. 12 Grams surfactant (SPAN®) and triglycerides (Witepsol 555 ®) q.s. ad 300 
grams were molten together. The latter mixture was mixed well with the former solution. The thus obtained 
55 mixture was poured into moulds at a temperature of 37-38°C to form 100 suppositories each containing 30 
milligrams of the active ingredient. 
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Claims 

1 . A chemical compound having the formula 



5 



w 




a pharmaceutical^ acceptable acid addition salt or a stereochemical^ isomeric form thereof, wherein 

-A 1 = A*-A 3 - A'-is a bivalent radical having the formula 
75 -CH = CH-CH =CH- (a-1), 

-N = CH-CH = CH- (a-2). 

-CH = N-CH = CH- (a-3). 

-CH = CH-N = CH- (a-4), 

-CH = CH-CH = N- (a-5), 
20 -N = CH-N = CH- (a-6). or 

-CH = N-CH = N- (a-7); 

wherein one or two hydrogen atoms in said radicals (a-1) - (a-7) may, each independently from each other, 
be replaced by halo, C, 6 alkyl ( C, .alkyloxy, trifluoromethyi or hydroxy; 

R 1 is hydrogen. C 2 .alkenyl optionally substituted with Ar 2 , C 3 *alkynyl, Ar 1 , or C 16 alkyl optionally 
25 substituted with Ar\ hydroxy, C, 6 alkyloxy, carboxyl, C, 6 alkloxycarbonyl, Ar^xycarbonyi or Ar^C, .alkylox- 
ycarbonyl; 

G is O, S or NR 2 ; 

said R 2 being hydrogen, C, *a!kyl, C, 6 alkylcarbonyl. C, »alky!oxycarbonyl or Ar^C, *alkyl; 
B is NR 3 , CH„ O f S, SO or S0 2 ; 
30 said R 3 being hydrogen. C, s alkyl, C, 6 cycloalkyl, C, s alkylcarbonyl, C, .alkyloxycarbonyl or Ar^C, «alkyl; 
R is hydrogen or C, 6 alkyl; 
n is 0, 1 or 2; 

L is hydrogen, C, 6 alkylcarbonyl. C, 6 alkylsulfonyl, C, 6 alkyloxycarbonyl, Ar^C, *alkyloxycarbonyl, Ar 2 - 
carbonyl, Ar^sulfonyl, C 3 .cycloalkyl, C 2 *alkenyl optionally substituted with Ar 2 , C, I2 alkyl. a radical of 
35 formula 

-Alk-R 4 (b-1), 
-Alk-Y-R 5 (b-2). 
X 

-Alk-Z 1 - C-Z^R' (b-3), or 
40 -CH 2 -CHOH-CH r O-R 7 (b-4);wherein 

R* is Ar 2 , Het, cyano, isocyanato, isothiocyanato. Ar^sulfonyl or halo; 
B 5 is hydrogen, Ar 2 . Het or C, 6 alkyl optionally substituted with halo. Ar 2 or Het; 
r* i s hydrogen, Ar 2 , Het or C, «aikyl optionally substituted with halo. Ar 2 or Het; 
R' is Ar 2 or naphthalenyl; 
45 Y is O. S. NR 8 ; 

said R" being hydrogen. C, *alkyl, C, *alkylcarbonyl or Ar'-carbonyl; 
Z 1 and Z 2 each independently are O. S, NR* or a direct bond; 
said R 9 being hydrogen or C, *alkyl; 
X is O, S or NR 1 °; 
50 said R 1 ° is hydrogen. C, *alkyl or cyano; 

each Alk independently being C, »alkanediyl; 
Het is a five-or six-membered heterocyclic ring containing a number of heteroatoms which varies of 
from 1 to 4. said heteroatoms being selected from the group consisting of oxygen, sulfur and nitrogen, 
provided that no more than two oxygens or sulfurs are present, said five or six-membered ring being 
ss optionally condensed with a five-or six-membered carbocyclic or heterocyclic ring also containing 1. 2, 3 or 
4 heteroatoms. the latter heteroatoms being selected from the group consisting of oxygen, sulfur and 
nitrogen, provided that no more than 2 oxygens or sulfurs are present, and when said Het is a bicyclic ring 
system it may optionally be substituted with up to 6 substituents. and when said Het is a monocyclic ring 
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system it may optionally be substituted with up to 3 substituents. said substituents of Het being selected 

from the group consisting of a bivalent radical or formula = X; halo; isocyanato; isothiocyanato; nitro; cyano; 

trifluoromethyl; a radical of formula -A; a radical of formula -Y-A; or a radical of formula -Z'-C( = X>Z*-A; 

wherein said = X independently has the same meaning of the previously defined X and A is hydrogen. Ar* 
5 or C 6 alkyl being optionally substituted with Ar 2 C, 6 alkyloxy, Ar 2 -0. hydroxy, or C, 6 alkyloxycarbonyl; and Y. 

Z' and Z 2 independently have the same meaning of the previously defined Y, Z 1 and provided that (i) 

when in the radical -Y-A, A is hydrogen, then Y is other than a direct bond, or (ii) when in the radical -Z'-C- 

( = X>-Z 2 -A, A is hydrogen and Z 1 is NR 9 , O or S, then Z 2 is other than O or S; 

Ar* is a member selected from the group consisting of phenyl, being optionally substituted with 1, 2 or 
w 3 substituents each independently selected from the group consisting of halo, hydroxy, nitro, cyano. 

trifluoromethyl C, 6 alkyl, C, 6 alkyloxy, C, s aIkylthio, mercapto, amino, mono-and di(C, 6 aIkyl)amino. carboxyl. 

C, 6 alkyloxycarbonyl and C. 6 alkylcarbonyl; thienyl; halothienyl; furanyl; C. 6 alkyl substituted furanyl; 

pyridinyl- pyrimidinyl; pyrazinyl; thiazolyl and imidazolyl optionally substituted with C, 6 alkyl; and 

Ar 2 'is a member selected from the group consisting of phenyl being optionally substituted with up to 
75 three substituents each independently selected from the group consisting of halo, hydroxy, nitro, cyano. 

trifluoromethyl. C, *alkyl, C, 6 alkytoxy, C, 6 alkylthio, mercapto. amino, mono-and di(C, 6 alkyl)ammo. carboxyl, 

C, 6 alkyloxycarbonyl and C, * alkylcarbonyl. 

2 A chemical compound according to claim 1 provided that when (i) L is hydrogen, C, 6 alkyl or benzyl 
and (ii) R'-G-Alk is C, salkyloxyethyl, C 2 -<alkenyloxyethyl, C3- 6 alkynyloxyethyl or phenoxyethyl, then -A 1 = A 2 - 

20 A 3 - A 4 -is other than a bivalent radical of formula (a-1). 

3 A chemical compound according to claim 1 wherein Het is (i) an optionally substituted five-or six- 
membered heterocyclic ring containing 1, 2, 3 or 4 heteroatoms selected from the group consisting of 
oxygen sulfur and nitrogen, provided that no more than two oxygens or suifurs are present; or 

Het is (i>) an optionally substituted five-or six-membered heterocyclic ring containing 1 or 2 heteroatoms 
25 selected from the group consisting of oxygen, sulfur and nitrogen, being ortho-condensed with an optionally 
substituted five-or six-membered ring through two ring carbon atoms or one ring carbon and one ring 
nitrogen atom, containing in the remainder of the condensed ring only carbon atoms; or 
Het is (iii) an optionally substituted five-or six-membered heterocyclic ring containing 1 or 2 heteroatoms 
selected from the group consisting of oxygen, sulfur and nitrogen, being ortho-condensed with an optionally 
substituted five-or six-membered heterocyclic ring through two ring carbon atoms or one ring carbon and 
one ring nitrogen atom, containing in the remainder of the condensed ring 1 or 2 heteroatoms selected from 
the group consisting of oxygen, sulfur and nitrogen, when said Het is a monocyclic ring system it may 
optionally be substituted with up to 2 substituents, and when said Het is a bicyclic ring system it may be 
substituted with up to 5 substituents, said substituents of Het being selected from the group consisting of a 
bivalent radical of formula =X; halo; isocyanato; isothiocyanato; nitro; cyano; trifluoromethyl; a radical of 
formula -A- a radical of formula -Y-A; or a radical of formula -Z 1 -C( = X)-Z 2 -A; wherein said =X indepen- 
dently has the same meaning of the previously defined X and A is hydrogen, Ar 2 or C, 6 alkyl being 
optionally substituted with Ar 2 . C.salkyloxy, Ar^O, hydroxy, or C. 6 alkyloxycarbonyl; and Y, Z 1 and Z* 
independently have the same meaning of the previously defined Y, Z 1 and Z 2 ; provided that (i) when in the 
40 radical -Y-A, A is hydrogen, then Y is other than a direct bond, or (ii) when in the radical -Z 1 -C(-X)-Z 2 -A. A 
is hydrogen' and Z 1 is NR 9 , O or S, then Z 2 is other than O or S. 

4 A chemical compound according to claim 3 wherein R 1 is hydrogen, C 26 alkenyl, C 3 6 alkynyl, Ar 1 or 
C, 6 alkyl optionally substituted with carboxyl. G is O, L is hydrogen, C, 6 alkyl or a radical of formula (b-1). (b- 
2) or (b-3) and B is NH or CH 2 . 
45 5. A chemical compound according to claim 4 wherein R\ R s and R 6 are each Ar 2 or Het and R 1 is 
C, 3 alkyl optionally substituted with carboxyl. 2-propenyl or 2-propynyL 

6 A chemical compound according to claim 1 wherein the compound is 3-(2-ethoxyethyl)-N-(1 -methyl- 
4-piperidinyl)-3H-imida20[4,5-blpyridin-2-amine or 3-(2-ethoxyethyl)-N-t1-[2-(4-methoxyphenyl)ethyl].4- 
piperidinyl]-3H-imida20[4 t 5-b]pyridin-2-amine. 
so 7. A pharmaceutical composition comprising a suitable pharmaceutical carrier and as active ingredient a 
therapeutically effective amount of a compound as claimed in any one of claims 1 to 6. 

8. An anti-allergic composition comprising a suitable pharmaceutical carrier and as active ingredient an 
effective anti-allergic amount of a compound as claimed in any one of claims 1 to 6. 

9. A method of preparing a pharmaceutical composition as claimed in claims 7 or 8, characterized in 
55 that a therapeutically effective amount of a compound as defined in any of claims 1 to 6 is intimately mixed 

with a suitable pharmaceutical carrier. 

10. A compound as claimed in any one of claims 1 to 6 for use as a medicine. 

11 A compound as claimed in any one of claims 1 to 6 for use as an anti-allergic medicine. 
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12. A process for preparing a chemical compound as claimed in any one of claims 1 to 6. characterized 

by. 

I. reacting a piperidine, pyrrolidine or hexahydro-1H*azepine of formula 

R x 3 

L-N ' ) B-C-W (II) 



N ) B-C-W 

V(CH 2 ) n 

wherein X 3 is O, S or NH and W is a reactive leaving group, with an aromatic diamine of formula 



75 R X -G-Alk 

.A 



A 



| I 3 (HI)* 



20 



A 



in a 



reaction-inert medium, said reaction proceeding in some instances via an intermediate of formula 



25 R 1 -G-Alk 

* r 3 m-rf^*. 2 



--N ) — B-C - NH^ <> 



L-N ) — B- n - "TT-\ a> - (II -a) 

30 \_(CH,) 

which may in situ, or if desired, after isolating and further purifying it. be cyclized to yield the desired 
compounds of formula (I); 
35 ||. reacting a piperidine, pyrrolidine or hexahydro-1 H-azepine of formula 

R 

Ax 

L-N VE A (IV) 
\ (CH ) 

(IV) 



40 



46 with an intermediate of formula 

Alk-G-R 1 
N ^ A 4^A 

in a reaction-inert solvent if desired in the presence of a reductant. wherein: 
55 i) E 1 is a radical of formula -B-M wherein M is hydrogen or an alkali metal or earth alkaline metal and E 2 is 
a radical of formula -W; or 

ii) E 1 is a radical of formula -W 1 and E 2 is a radical of formula M-B-; or 

iii) E 1 is a radical of formula -CH 2 -W 1 and E 2 is a radical of formula -M, thus preparing a compound of 
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formula 



R 



Alk-G-R 
I 

1 



(I-a); or 



to iv) E 1 is a radical of formula -M and E 2 is a radical of formula -CH 2 -W\ thus preparing a compound of 
formula (l-a); or 

v) E 1 is a radical of formula =0 and E 2 is a radical of formula R 3 -NH-, thus preparing a compound of 
formula 



75 




Alk-G-R 
I 

N 




20 



L-N ) N 

III. cyclodesulfurizing an intermediate of formula 



I 3 



(I-b); or 



25 



30 



/A * X a 

-N ) NH — C — NH \ 4/-^ 

\_(CH_) 
z n 



Alk-G-R 

" 3 



(VII), 



which may in situ be prepared by condensing an isothiocyanate of formula 

35 jj 

L-N /_ ^ N ) N=C=S (VI) 

V(CH 2 ) n 

40 



with a diamine of formula (III), 

with an alkylhalide, metal oxide or metal salt in a reaction-inert solvent; 
IV. N-alkylating an intermediate of formula 



45 



50 



R 

L-N /- B 
\_(CH,) 



2'n N 



H i 

1 3 
A 4 - A 




(VIII) 



with a reagent of formula 
W^AIk-G-R 1 (IX) 
55 wherein W 1 is a reactive leaving group, in a reaction-inert medium; 

V. a) N-alkylating a compound of formula H-D (l-d) with a reagent of formula U-W 1 (X) in a reaction- 
inert solvenC thus preparing a compound of formula U-D (l-c). wherein L 1 has the previously defined 
meaning of U provided that it is other than hydrogen; 
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w 



15 



20 



b) reductively N-alkylating a compound of formula H-D (l-d) with a ketone or aldehyde of formula L 2 = 0 (XI), 
said L 2 = 0 being an intermediate of formula L 2 H 2 wherein two geminal hydrogen atoms are replaced by 
= 0, in a reaction inert medium thus preparing a compound of formula L 2 H-D (l-c-1); wherein L 2 is a 
geminal bivalent radical comprising C 3 6 cycloalkylidene, C, .^alkylidene, FV-C, 6 alkylidene, R 5 -Y-C, *alky!idene 
and R 6 -Z 2 -C( = XJ-Z'-C, .alkylidene; 

c) alkylating a compound of formula H-Y-Alk-D (l-c-3) with an intermediate of formula R 5 ' 8 -W 1 (XII), wherein 
q5-a is Ar 2 Q r Het. in a reaction-inert solvent, thus preparing a compound of formula R 5 - fl -Y-A»k-D (l-c-2); 

d) alkylating an intermediate of formula R 5 " a -Y-H (XIII) wherein R 5 * 8 is Ar 2 or Het with a compound of formula 
W 1 -Alk-D (l-c-4). in a reaction-inert solvent, thus preparing a compound of formula (l-c-2); 

e) reacting a reagent of formula R 6 -Z 2 ' a -H (XIV), wherein Z 2 * 8 has the previously defined meaning of Z 2 
provided that it is other than a direct bond, with a compound of formula X = C = N-A)k-D (l-c-6), in a reaction- 
inert solvent, thus preparing a compound of formula R*-Z 2 ' a -C( = X)-NH-Alk-D (l-c-5); 

f) reacting an isocyanate or isothiocyanate of formula R'-N = C = X (XV) with a compound of formula H-Z , a - 
Alk-D (l-c-8), wherein Z ! * a has the previously defined meaning of Z 2 provided that it is other than a direct 
bond, in a reaction-inert solvent, thus preparing a compound of formula R 6 -NH-C( = X)-Z 1 - a -Alk-D (l-c-7); 

g) reacting a reagent of formula R 6 -C( = X)-OH (XVI) with (l-c-8), in a reaction -inert solvent, if desired, after 
converting the OH group in (XVI) in a reactive leaving group or by reacting (XVI) with (l-c-8) in the presence 
of a reagent capable of forming esters or amides, thus preparing a compound of formula R 6 -C( = X)-Z 1 ' a -Alk- 
D (l-c-9); 

h) reacting an alkenylene of formula \J-C 2 6 alkenediy»-H (XVII). wherein being Ar 2 , Het, Ar2-sulfonyl or a 
radical or formula R 6 -Z 2 -C( = X)-, with a compound of formula (l-d), in a reaction-inert solvent, thus preparing 
a compound of formula L3-C* 6 alkanediyi-D (l-c-1 0); 

i) reacting a reagent of formula 



25 



30 



35 



R 



0 



wherein R 2 * is hydrogen or a radical R 7 -0-CH,-, with a compound of formula (l-d), in a reaction-inert solvent, 
thus preparing a compound of formula R 25 -CH(OH)-CH a -D (l-c-1 1); or 
j) cyclodesulfurizing a compound of formula 




NH-R 22 



NH-C-Alk-D (I-c-13 ) 

it 
S 



40 with an alkylhalide. metal oxide or metal salt in a reaction-inert solvent, thus preparing a compound of 
formula 



45 




(I-c-12), 



50 wherein G 5 and R 22 are as previously defined; 
wherein D represents a radical of formula 



55 
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5 




R 



N 




wherein -A 1 = A 2 -A 3 = A\ B, G, R, R 1 and n have the previously described meanings; or optionally 
converting the compounds of formula (I) into each other following art-known grouptransformation proce- 
dures, and, if desired, converting the compounds of formula (I) into a therapeutically active non-toxic acid- 
addition salt form by treatment with an appropriate acid or, conversely, converting the acid-addition salt into 
the free base form with alkali; and/or preparing stereochemical ly isomeric forms thereof. 
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40 



50 
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